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TECHNICAL FIELD 

5 This invention relates to novel diazabicyclic aryl derivatives, which are found 

to be cholinergic ligands at the nicotinic acetylcholine receptors and modulators of the 
monoamine receptors and transporters. Due to their phamiacological profile the 
compounds of the invention may be useful for the treatment of diseases or disonlers 
as diverse as those related to the cholinergic system of the central nervous system 

10 (CNS). the peripheral nervous system (PNS). diseases or disorders related to smooth 
muscle contraction, endocrine diseases or disorders, diseases or disorders related to 
neuro^egeneration. diseases or disorders related to inflammation, pain, and 
withdrawal symptoms caused by the termination of abuse of chemical substances. 

BACKGROUND ART 

The endogenous cholinergic neurotransmitter, acetylcholine, exert its 
biological effect via two types of cholinergic receptors, the muscarinic Acetyl Choline 
Receptors (mAChR) and the nicotinic Acetyl Choline Receptors (nAChR). 

As it is well established that muscarinic acetylcholine receptors dominate 
quantitatively over nicotinic acetylcholine receptors in the brain area '""porlant to 
memory and cognition, and much research aimed at the development of agents for the 
treatment of memory related disorders have focused on the synthes« of muscannic 
acetylcholine receptor modulators. 

Recently, however, an interest in the development of nAChR modulators 
• has emerged. Several diseases are associated with degeneration of the cholinergic 
system i.e. senile dementia of the Alzheimer type, vascular dementia and cognitive 
impairment due to the organic brain damage disease related directly to alcoholism. 

WO 00/58311 discloses l.4^iazablcyclol3.2.21nonane-4.carbo)(ylales and 
30 cartx)xamide derivatives useful as inhibitors of the nicotinic a7 receptor subtype. Ottier 
1 ,4^iazabicyclo[3.2.21nonane-4-methanone derivatives are not disclosed. 

SUMIVIARY OF THE INVENTION 

35 The present invention is devoted to the provision novel modulators of the 

' nicotinic and/or of the monoamine receptors, which modulators are useful for the 
treatment of diseases or disorders related to the cholinergic receptors, and in Particular 
' the nicotinic acetylcholine receptor (nAChR). \he serotonin receptor (5-HTR). ttie 
dopamine receptor (DAR) and the norepinephrine receptor (NER). and of the biogenic 
40 amine transporters for serotonin (5-HT). dopamine (DA) and noreplnephnne (NE). 
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Due to their pharmacological profile the compounds of the invention may be 
useful for the treatment of diseases or disorders as diverse as those related to the 
cholinergic system of the central nervous system (CNS). the peripheral nervous 
system (PNS). diseases or disorders related to smooth muscle contraction, endocrine 
5 diseases or disorders, diseases or disorders related to neuro-degeneration. diseases 
or disorders related to Inflammation, pain, and withdrawal symptoms caused by the 
termination of abuse of chemical substances. 

The compounds of the invention may also be useful as diagnostic tools or 
monitoring agents in various diagnostic methods, and in particular for In vivo receptor 
10 imaging (neuroimaging). and ttiey may be used in labelled or unJabelled forni. 

In its first aspect tiie invention provides diazabicyclic aryl denvatives of 



Formula 



(I) 



any of its enantiomers or any mixture of its enantiomers. an N-oxWe. a 
15 prodmg. or a phamiaceutically-acceptable addition salt thereof, wherein 
n is 1.2 or 3; and 

A- and A", independentiy of one another, represent an aromatic monocyclic 
and/or polycyclic. cartjocyclic and/or heterocyclic group, optionally substituted one or 
more times with substituents selected from Uie group consisting of alkyl. cycloatkyl. 

20 cycloalkyl-alkyl. hydroxy, alkoxy, hydroxyalkoxy. alkoxy^lkyl. alkoxy-alkoxy. 
cydoalkoxy. cycloalkoxy-alkyl. cycloalkoxy-alkoxy. halo, tiihalomethyl. trihalomeUioxy, 
cyano. nitro. amino, carboxy. carbamoyl, amido. sulfamoyi and phenyl; or with another 
monocyclic or polycyclic. carbocydic or heterocyclic group: which additional 
monocyclic or polycyclic. carbocydic or heterocydic group may optionally be 

25 substituted one or more times witti substituents selected from ttie group consisting of 
alkyl. cycloalkyl. cydoalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. alkoxy-alkyl. alkoxy- 
alkoxy. cydoalkoxy. cydoalkoxy-alkyl. cycloalkoxy-alkoxy, hato. trihalomethyl. 
trihalomethoxy, cyano. nitro. amino, carboxy. carbamoyl, amkto. sulfamoyi and phenyl: 

30 ^"^ B represents a monocydic heterocydic group, optionally substituted one or 

more times with substituents selected from the group consisting of alkyl. cydoalkyl. 
. cydoalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. alkoxy-alkyl. alkoxy-alkoxy. 

cydoalkoxy, cydoalkoxy-alkyl. cycloalkoxy-alkoxy. halo, trihalomethyl. trihalomethoxy. 

cyano. nitro. amino, oxo. carboxy. cartjamoyl. alkyl-carbamoyl. amido. N-alkyl-amido. 
35 N.N-dlalkyl-amido. sulfamoyi, phenyl or benzyl; or a group of formula -NR'-B. -NR- 

(C=V)-B' or -NR"-{C=V)-NR"-B'; wherein R' represents hydrogen, alkyl or a group of 
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formula -(C=V)-NR"-B'; represents hydrogen, alkyl. phenyl or benzyl; V represents 
0, S or NR"'; wherein R"' represents hydrogen, alkyi or cyano; and B' represents 
hydrogen, alkyi, alkenyl, alkynyl, cycloalkyi, cycloalkenyi, phenyl, benzyl or a 
monocyclic heterocyclic group; which phenyl, benzyl and heterocyciic groups are 

5 optionally substituted one or more times with substituents selected from the group 
consisting of alkyI, cycloalkyl. cycloalkyl-alkyi, hydroxy, alkoxy, hydroxyalkoxy, alkoxy- 
alkyl. alkoxy-alkoxy, cycloalkdxy, cycloalkoxy-alkyi, cycloalkoxy-alkoxy. halo, 
trihalomethyl. trihalomethoxy, cyano, nitro, amino, oxo, carboxy, carbamoyl, alkyl- 
carbamoyl. amido, N-alkyl-amido, N,N-dialkyl-amido, ureido, N*alkyl-ureido, N,N« 

10 dialkyl-ureido, sulfamoyi, phenyl and benzyl; and 

L represents a single (covalent) bond (i.e. L is absent); or a linking group 
selected from -CH2-, -CHrCHr. -CH=CH-, -C5C-, -Y-(CH2)m-. -(CHzVY-, ^ONR""-, 
-NR""CO-, -NR""(S02)- and -(S02)NR""-, wherein Y represents -O. -S-, -SCH2-, 
-SO-, -SO2-, -NR""s R"" represents hydrogen or alkyI; and m Is 0, 1, 2 or 3^ 

15 In a second aspect the invention provides phamnaceutical compositions 

comprising a therapeutically effective amount of the diazabicyclic aryl derivative of the 
invention, or a pharmaceuticalty-acceptable addition salt thereof, together with at least 
one pharmaceutically-acceptable carrier or diluent. 

Viewed from another aspect the invention relates to the use of the 

20 diazabicyclic aryl derivative of the invention, or a pharmaceuticaliy-acceptable addition 
salt thereof, for the manufacture of pharmaceutical compositions/medicaments for the 
treatment, prevention or alleviation of a disease or a disorder or a condition of a 
mammal, including a human, which disease, disorder or condition is responsive to 
modulation of cholinergic receptors. 

25 In yet another aspect the invention provides a method for treatment, 

prevention or alleviation of diseases, disorders or conditions of a living animal body, 
including a human, which disorder, disease or condition is responsive to modulation of 
cholinergic receptors, and which method comprises the step of administering to such a 
living animal body in need thereof a therapeutically effective amount of the 

30 diazabicyclic aryl derivative of the invention. 

Other objects of the invention will be apparent to the person skilled in the art 
from the following detailed desoiption and examples. 

DETAILED DISCLOSURE OF THE INVENTION 

35 

Diazabicyclic Aryl Derivatives 

In its first aspect the invention provides diazabicyclic aryl derivatives of 

Formula I 
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any of tts enantiomers or any mixture of its enantiomers. an N-oxide. a 
prodrug, or a pharmaceutically-acceptable addition saft thereof, wherein 

n is 1,2 or 3; and . 

5 A- and A" independently of one another, represent an aromatic monocyclic 

and/or polycycllc. carbocyclic and/or heterocyclic group, optionally f f ^"^r^^;^ 
more times with substituents selected from the group consisting o ^^^^ 
cycloalM-alkyl. hydroxy, alkoxy. hydroxyalkoxy. ^'^oxy^'^l. a^ko)^^^^^ 
^cloalkoxy. cycloaikoxy^ikyi. cydoalkoxy^lkoxy. halo, trihaiomathyl ^^^^^ 

10 cyano. nitre, amino, carboxy. carbamoyl, amido. sulfamoyi and 

monocyclic or polycycllc. carbocyclic or heterocyclic group; ^^^'^J^^^^^^^^ 
monocyclic or polycycllc. carbocyclic or heterocyclic group may optionajy be 
Tbs^ted one or more times with substituents selected from the group consisting of 
alk^. cycloalkyl. cyCoalkyi-alkyl. hydroxy, alkoxy. ^^V^-'^Vf f^'^^^^^ 

15 alkoxy cycloalkoxy. cydoalkoxy-alkyl. cydoalkoxy^lkoxy. hakj. Inhalomethy^. 
Smemoxy. cyaV^o. Zo, amino, carboxy. carbamoyl. amIdo. sulfamoyi and phenyl; 

B represents a monocydfc heterocyclic group, optionally substituted one or 
more times ,««th substituents selected from the group consisting of ^li^'-^Xw 
20 cycloalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. «'^7'«'^' ^^^"^^^^^ 
^cloalkoxy. cydoalkoxy-alkyl. cycloalkoxy-alkoxy. halo, trihalomethyl. tri»«tometho^. 
c^ano. nitro. amino, oxo. carboxy. carbamoyl, alkyl-carbamoy^. amido. ^^^^^ 
N.N-dialky|.amldo. sulfamoyi. phenyl or benzyl; or a group of ^"""'V^'^ 
(C=V)-B' or -NR'-(C=V)-NR"-B'; wherein R' represents hydrogen, alkyi or a group ^ 
25 fomiula .(C=V)-NR".B': R" represents hydrogen, alkyl. phenyl or benzyl; V represente 
O S or NR"'; wherein R"' represents hydrogen, alkyl or cyano; and B' represents 
hydrogen, alkyl. alkenyl. atkynyl. cydoalkyl. cydoalkenyl. phenyl, benzyl or a 
monocyclic heterocydic group; which phenyl, benzyl and ^^l^^^^^ 
optionally substituted one or more times with substituents selected from the gw 
.30 consisting of alkyi. cycloalkyl. cydoalkyl^lkyl. hydroxy. a«koxy. ^^ydroxya^^^ alkoxy- 

alkyl. alkoxy^lkoxy. cyctoalkoxy, cydoalkoxy-alkyl. ^f^'^'^^^^^. 
, trihalomethyl. trihalomethoxy. cyano. nitro. amino, oxo. carboxy. .^rbamoyl. alM 
^r^amoyl. amido. N-alkyl-amido. N.N-dialkyl-amido. ureido. N-alkylnireido. N.N- 
dialkyl-ureido. sulfamoyi, phenyl and benzyl; and 
35 L represents a single (covalent) bond (i.e. L is absent); or a "nkmg ^"P 

selected from -CH2-. -CHrCHa-. -CH^CH-. -C C-. -Y-CCH^W. -(CH^WY-. -CONR -. 
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-NR""CO-. -NR""{S02)- and -(S02)NR""-. wherein Y represents -0-. -S-. -SCH2-. 
-SO- -SOr -NR""-; R"" represents hydrogen or alkyl; and m is 0, 1, 2 or 3. 

' In a preferred embodiment the diazabicyclic aryl derivative of the invention 
is a compound of Formula I, wherein n Is 1 . 2 or 3. 
5 in another preferred embodiment the diazabicyclic aryl derivative of the 

invention is a compound of Formula I. wherein L represents f ;f 'f^' . 
(i e L is absent): or a linlcing group selected from -CHa-. -CHrCHr. -CH=CH-. -t. o-. - 
y'cH W. -(CH VY-. -CONR""-. -NR-'CO-. -NR'W and .(SOa)NR- whereinY 
^present; -0-. -S-. .SCH.. -SO-. -SO.. -NR""-: R"" represents hydrogen or aikyl. 

10 p^^^^^^j embodiment the diazabicyclic aryl derivative of tte 

invention is a compound of Fomiula I. wherein A' represents an aromatic monocyd^ 
or polycyciic. carbocydlc or heterocyclic group, optionally substituted one o more 
times with substituents selected from the group consisting 
15 cycloalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. ^'';7-^'^' ^^^^^^^ 
^cloalkoxy. cydoalkoxy-alkyl. cycloalkoxy^ikoxy. halo, tnhalomethy^ Wha^ometii«^. 
cyano. nitro. amino, carboxy. carbamoyl, amido. sulfamoyi and Pf^^nv"' ^^^^^^ 
monocyclic or polycyciic. carbocydlc or heterocyclic group; 
monocyclic or polycydic. carbocydlc or heterocydlc group may optonaHy 
20 substituted one or more times ^th substituents selected from the group o^n ng of 
alkyl. cydoalkyl. cycloalkyl^lkyl. hydroxy, alkoxy. ^'V^^^^^'^^'^y- "'"^^^"^^^^^^^^^ 
alkoxy cydoalkoxy. cycloalkoxy-alkyl. cycloalkoxy-alkoxy. halo, tnhalomethyl. 
trihalomethoxy. cyano. nrtro. amino, carboxy. carbamoyl, amido. sulfamoyi and phej^^ 
in a preferred embodiment A' represents an aromatic monocydic 
25 carbocyclic group, optionally substituted one or more times wfth substituents seleded 
Tom^he group consisting of alkyl. cydoalk^. cydoalkyl-alkyl. hydroxy akoxy. 
hydroxyalkoxy. alkoxy-aikyl. alkoxy-aikoxy, cydoalkoxy. cydoalkoxy-alkyl. cydoalkoxy- 
alkoxy. hato. trihalomethyl. trihalomethoxy. cyano. nltio. amino, carboxy. carbamoyl. 

amido, sulfamoyi and phenyl. 
30 In a more preferred embodiment A' represents a phenyl or naphthyl group, 

optionally substituted one or more times with substituents selected from the group 
consisting of alkyl. cydoalkyl. cydoalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. alkoxy- 
alkyl alkoxy-aikoxy. cydoalkoxy. cycloalkoxy-alkyl. cydoalkoxy-alkoxy. halo, 
trihaiomettiyl. trihalomethoxy. cyano. nitro. amino, carboxy, carbamoyl, amiflo, 

.35 sulfamoyi and phenyl. 

In an even more preferred embodiment A' represents a phen-I.A-diyi or 

naphtii-2,6-dlyl group. mnnnrwellc 

in a still more prefen^d embodiment A' represents an aromatic monocydic 
heterocydlc group, optionally substituted one or more times with substituents selected 
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from the group cor^sisting of alkyl. cycloalkyl. cycloalkyl-alkyl. hydroxy, alkoxy. 

hydroxyalkoxy. alkoxy-alkyl. alkoxy-alkoxy. cycloalkoxy. cycloalkoxy-alkyl. cydoalkoxy- 

alkoxy. halo, trihalomethyl, trihalomethoxy. cyano. nitro. amino, carboxy. carbamoyl, 

amido, sulfamoyi and phenyl. 
5 In a yet more prefen^d embodiment A' represents a furanyl. pyrroiyi. 

isoxazolyl. 1.3.4^xadlazolyl. 1.2.3H)xadiazolyl. pyrldinyl. pyridlnyl. pyridazlnyl. indolyl. 

benzofuranyl. benzothlenyl. qulnoxalinyl or benzimidazolyl group. 

In a still more prefen^d embodiment A' represents a furan-2.5^iyl, furan- 

3 5miyl pyrroI-2.5-diyl. isoxazol-3.5-diyl. 1.3.4.oxadiazol-2.5^ilyl. 1.2.3oxadlazoM.5- 
10 dlyl. pyridin.2.5-dlyl. pyridln-2.4.diyl. pyridazln.3.6.diyl. indol-2.5^iyl. benzofuran.2.5. 

diyl. benzothien-2.&KJiyl. quinoxalin-2.6-diyl or benzimldazo|.2.Mlyl group. 

In a still more preferred embodiment A' represents a group of formula 

o .wherein ^ , . 

X and Y. Independently of one another, represent N and/or CR . wherein R 
15 represents hydrogen. alKyl. cycloalkyl. cydoalkyl-alkyl. hydroxy, alkoxy. cycloalkoxy 
cyanoalkyl. halo, haloalkyl, haloalkoxy. cyano, amino, nitro. aryl. aryloxy. heteroaryl or 
heteroaryloxy: which aryl. a^^loxy. heteroaryl or heteroaryloxy may oP«ona"y 
substituted one or two times with halo, haloalkyl, haloalkoxy. cyano. ammo, nitro and/or 
a group of the fomiula -NCOR , wherein R'"" represents hydrogen or alkyl. 
20 In a still more preferred embodiment A' represents a group of formula 

o .wherein ^ . . 

X and Y independently of one another, represent N and/or CR . wherein R 
represents hydrogen, alkyl, cycloalkyl. cycloalkyl-alkyl, hydroxy, alkoxy. Q^doalkoxy. 
cyanoalkyl. halo, haloalkyl. hatoalkoxy, cyano, amino, nitro. phenyl or phenyloxy. 
In a still more preferred embodiment A' represents a group of formula 



25 




o , wherein 

X represents N or CR^ wherein R^ represents hydrogen, alkyl, cycloalkyl, 
■ cycloalkyl-alkyl. hydroxy, alkoxy. cycloalkoxy. cyanoalkyl. halo, haloalkyl. haloalkoxy. 

c^no. amino, nitro. aryl. aryloxy. heteroaryl or heteroaryloxy; which aryl, arylo^^ 
30 Teteroaryl or heteroaryloxy may optionally be substftuted one or two times with telo. 

haloalkyl. haloalkoxy. cyano. amino, nitro and/or a group of the fom»ula -NCOR . 

wherein R represents hydrogen or alkyl; and 
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represents hydrogen, alkyl. cycloalkyl. cycloalkyl-alkyl. hydroxy, alkoxy. 
cydoalkoxy. cyanoalkyi, halo, haloalkyl. haloalkoxy. cyano. amino, nltro. aryl aryloxy. 
heteroaryl or heteroaryloxy; which aryl. aryloxy. heteroaryl of heteroaryloxy may 
optionally be substituted one or two times with halo, haloalkyl. haloalkoxy. cyano. 
5 amino, nltro and/or a group of the fbm)ula ^COR"'". wherein R"'" represents 



hydrogen or alkyl. 

I mi 



araiKyi. 

In a still more preferred embodiment A' represents a group of fonnula 

01 



o .wherein 

X represents N or CR^ wherein represents hydrogen, alkyl. cycloalkyl. 
10 cycloalkyl-alkyl. hydroxy, alkoxy. cydoalkoxy. cyanoalkyi. halo, haloalkyl. haloalkoxy. 
cyano. amino, nltro. phenyl or phenyloxy; and , ^ ^ 

R^ represents hydrogen, alkyl. cycloalkyl. cydoalkyl-alkyl. hydroxy, alkoxy. 
cydoalkoxy. cyanoalkyi. halo, haloalkyl. haloalkoxy. cyano. amino, nitro. phenyl or 
phenyloxy.^^ ^ ^^^^^^^^ embodiment the diazabicycBc aryl derivative of the 
invention Is a compound of Fomiula I. wherein A" represents an aromatic mono<^l^ 
or polycydic. carbocydic or heterocyclic group, optionally substituted one 0 rnore 
L?l substituents selected from the group cons^ting alkyl^^o^^ 
cycloalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. ^'^'^•''f^;^''^^^^' 
20 cydoalkoxy. cycloalkoxy-alkyl. cydoalkoxy-alkoxy. halo. ^ .^^^^^^ 

cyano. nftro. amino, carboxy, carbamoyl, amldo. sulfamo^ and P^^nv': « 
monocyclic or polycycllc. carbocycllc or heterocyclic group; ^Wdi addtion^ 
monocyclic or polycydic. carbocycllc or heterocydlc group may oP^on^Vj^ 
substituted one or more times wltii substituents selected from the group cons'st ng^ 
25 alkyl. cycloalkyl. cycloalkyl-alkyl. hydroxy, alkoxy. f^V^^^^f ^'^y- ^^"^"^^^^^ 
alkoxy. cydoalkoxy. cycloalkoxy-alkyl. cydoalkoxy-alkoxy. halo. Wha^om^V'' 
trihalomethoxy. cyano. nltro. amino, carboxy. carbamoirt. amldo. sulfamoyl and phen^. 

In a preferred embodiment A" represents an aromatic monocyc^ 
carbocycllc group, optionally substituted one or more times witii substituents selected 
30 from Te group consisting of alk^^. cydoalkyl. cydoalkyl-alkyl. hydroxy alkoxy. 
• hydroxyalkoxy. alkoxy-alkyl. alkoxy^lkoxy. cydoalkoxy. cydoalkoxy-alkyl. <^cloa^ko^- 
alkoxy. halo, trihalomethyl. trihalomethoxy. cyano. nltro. amino, carboxy. carbamoyl. 

amldo, sulfamoyl and phenyl. 

in a more preferred embodiment A" represents a phenyl or naphtiiyl group 
35 whldi aryl group is optionally substituted one or two times with substituents selected 
from ttie group consisting of alkyl. cydoalkyl. cydoalkyl-alkyl. hydroxy, alkoxy. 
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hydroxyalkoxy. alkoxy-alkyi, alkoxy-alkoxy, cycloalkoxy. cycloalkoxy-alkyl, cycloalkoxy- 
alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro. amino, carboxy, carbamoyl, 
amido, sulfamoyi and phenyl. 

In an even more prefenBd embodiment A" represents a phen-1.3-diyl or 

5 phen-1,4-<liyl group. 

In a yet more preferred embodiment A" represents a furanyl group; which 
group is optionally substituted one or two times with substituents selected from the 
group consisting of alkyi, cycloalkyi, cycloalkyl-alkyi, hydroxy, alkoxy, hydroxyalkoxy, 
alkoxy-alkyl, alkoxy-alkoxy. cycloalkoxy, cycloalkoxy^'alkyl, cyctoalkoxy-alkoxy, halo, 

10 trihalomethyl, trihalomethoxy, cyano, nitro, amino, carboxy, carbamoyl, amido, 
sulfamoyi and phenyl. 

In a still more prefen^d embodiment A" represents a furan-2,5-diyl group; 
which group is optionally substituted one or two times with substituents selected from 
the group consisting of alkyl. cycloalkyi, cycloalkyl-alkyl, hydroxy, aikoxy, 

15 hydroxyalkoxy, alkoxy-alkyl. alkoxy-alkoxy, cyctoalkoxy, cycloalkoxy-alkyi, cycloalkoxy- 
alkoxy, halo, trihalomethyl. trihalomethoxy, cyano. nitro, amino, cacboxy, carbamoyl, 
amido, sulfamoyi and phenyl. 

In a fifth preferred embodiment the diazabicyclic aryl derivative of the 
invention is a compound of Formula I, wherein B represents a monocyclic heterocyclic 

20 group, optionally substituted one or more times with substituents selected from the 
group consisting of alkyl, cycloalkyi, cycloalkyl-alkyi, hydroxy, alkoxy, hydroxyalkoxy, 
alkoxy-alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyi, cydoalkoxy-alkoxy, halo, 
trihalomethyl, trihalomethoxy, cyano. nitro, amino, oxo, cart)oxy, cari^amoyl, alkyl- 
carbamoyl, amido, N-alkyl-amido, N,N-dialkyl-amido, sulfamoyi, phenyl and benzyl. 

25 . In a preferred embodiment B represents a monocyclic heterocyclic group 
selected from pyn-olidinyl, pynrolinyl and pyrroiyl; which monocyclic heterocyclic group 
is optionally substituted one or two times with substituents selected from the group 
consisting of alkyl, cydoalkyl, cycloalkyl-alkyi, hydroxy, alkoxy, hydroxyalkoxy, alkoxy- 
alkyl, alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyi, cydoalkoxy-alkoxy, halo, 

30 trihalomethyl, cyano. nitro, amino, oxo, carboxy, carbamoyl, alkyi-carbamoyi, amido, N- 
alkyl-amido, .N.N-dialkyi-amido, sulfamoyi and phenyl. 

In a most preferred embodiment the diazabicydic aryl derivative of the 
invention is 

4-Hydroxy-5K4-[5-(1,4-diaza-blcycloI3.2.2]nonane-4-carbonyl)-fura 
-35 phenyl}-cyclopent-2-enone N-oxide; 

H4-{5-(1 ,4-Diaza-bicyclo[3.2.2Jnonane-4-carbonyl)-furan-2-yll-phenyl}- 
pyrrolidine-2.5-dione N-oxide; or 

(1,4-Dia2a-Wcyclol3.2.2]non-4-ylH5-(4-pyrrol-1-yl-phenyl)-furan-2- 
methanone; 
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or an enantlomer or a mixture of its enantiomers. or a pharmaceuUcally- 

acceptable addition salt tliereof. . ^ . ^* «.« 

In a sixth preferred embodiment the diazablcycllc aryl derivative of the 

Invention is a compound of Formula II, 

N^C^N-'^ A' - L - A" - NR'-(C=V).NR" - B' (") 

any of its enantiomers or any mixture of its enantiomers. or a prodrng. or a 
pharmaceutically-acceptable addition salt thereof, wherein n. A'. A". L, R'. R . V and B 

are as defined above. 

In a preferred embodiment 
10 L represents a single (covalerit) bond (l.e. Lis absent): 

R- represents hydrogen, alkyi or a group of fomoula -(C=V).NR"-B ; 

R" represents hydrogen, alkyl, phenyl or benzyl; 

V represents O. S or NR'"; wherein R'" represents hydrogen, alkyl or cyano; 

15 B- represents hydrogen, alkyl. alkenyl. alkynyl. cyctoalkyl. (^oalkenyl 

Phenyl benzyl or a monocyclic heterecycllc group; which phenyl, ben^ and 
hetereUtT^^ are optional^ substituted one, two or three times with subsftuents 

S from^eUp consisting Of alkyl. cydoalkyl. cyc«^^^^^ 
hydroxyalkoxy. alkoxy-alkyl. alkoxy-alkoxy. cycloalkoxy. cycloalko^q^-alkyl, cycloaH^o^ 

20 alkoxy. halo, trihalomethyl. trihalomethoxy. cyano. nitro. amino. ^^^' J^^ 
carbamoyl, alkyi-carbamoyl. amido. N-alkyl-amido. N.N-dlalkyl.am.do. sulfamoyl. 

phenyl and benzyl. 

In a more prefen^ embodiment 

V represents O. S or NH; and , 
25 B' represents alkyl. alkenyl. cycloalkyl. cycloalkenyl. phenyl or benzyU wh^tfi 

phenyl and benzyl groups are optionally substituted one or two times with adM. 

hydroxy, alkoxy, alkoxy^lkyl. alkoxy-alkoxy. halo, trihalomethyl. 

nitro. amino, carl^amoyl. alkyl^rbamoyl. amido, N-alkyl-amWo a^<>; N'^f 

amido; or furanyl. oxazolyl. isoxazo^K thlazolyl. Isothlazolyl. Ihiadiazolyl. ImidazoM. 
30 pyrazolyl, pyridinyl. pyrimidlnyl or pyridazlnyl; which heterocyclic group may opt onany 

bl sut^ituted one or two times Wrth alkyl. hydroxy-alkyl. cycloalkyl. cycloalkyl-alM. 
. hydroxy, alkoxy, alkoxy-alkyl. cyanoalkyl. halo, tdhalomettiyl. trihalomethoxy. cyano, 

nitro. amino and/or phenyl. fcrmnia 
In an even more preferred embodiment B' represents a group of formula 
35 -CH3 -CH2CH3, -CH=CH2, -CH=CH-CH=CH2. cyclopenta-l-enyl or cyclopenta.2.4- 
dienyl phenyl or benzyl; which phenyl and benzyl may optionally be substituted one or 
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two times with alkyl. hydroxy, alkoxy. halo, trihalomethyl. trihalomethoxy. cyano. nitro. 
amino, amido. N-alkyl-amldo and/or N.N-dialkyl-amido. 

In a yet more preferred eml)odiment 

n is 2; 

5 L represents a single (covalent) bond {l.e. L is alxsent): 

A' represents a furanyl. oxazolyl. oxadiazolyl. thiazolyl or pyridazlnyi group: 

A" represents a phenyl group; and 

R' represents hydrogen, aikyi or -(C=0)-NH-B'-; 

R" represents hydrogen, alkyl, phenyl or benzyl; 
10 V representees or NH; and ou-rw 

B' represents a group of fomiula -CH3. -CHaQHa. -CH-CH2. -CH-CH- 
CH=CH2. cyclopenta-1-^nyl cyclopenta-2.4^ienyl. phenyl or benzyl; which phenyl and 
benzyl may optionally be substituted one or two times with a Woxy alkoxy. hal^^ 
trihalomethyl. trihalomethoxy. cyano. nitro. amino, amido. N^lkyl-am.do. N.N^,allcyl. 

in a most preferred embodiment the diazabicyclio aryl derivative of the 
invention ^^^^^^ 4.Diaza-blcyclol3.2.21nonane-4-carbonyl)-furan-2-yll-phBnylh3- 

20 *"'^'""'^^^^445.(i.4.Dla2a4>icyclol3.2.21nonane-4-cari3ony^^^ 
'*''^"^""'^l'(4.l5^1.4.Diaza4)icydol3.2.2l^^^^ 

™*^'^^"^t{4-[t(1 .4-Diaza-bicycloI3.^ 
acetylamln^^^^ 

aminophenylj^Jrea.^ ^^^^^^^^^^^ 

chIoro-2-methoxyphenyl)-thiourea; o .^^h^nwft rs- 

30 H4-[5K1.4-Diaza-bicyclol32^1nonane-4.carbonyl)-furan-2-yI]-phenyl}^{5- 

chloro-2-methoxy-phenyl)-urea; « „ u -.^v<»_ 

1.{4-l5-(1.4-Dlaza4)lcyclot3.2^1nonane^-carbonyl>-furan-2-yll-phenyl)* 

■ *'^'^*""^l{4.[5^i.4.Dlaza4)k^l3.2.21nonane^rbonylHuran-2-yOS>heny^^ 

chlorophenyl)Hjrea; « w no 

1-{3-[5-(1.4^Diaza-bicyclol3.2.2]nonane-4H»rbonyl)-^^ 

phenyl-urea; 
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1-{4-[5-{1.4-Diaza-bicyclo[3.2.2]nonane-4-carbonylHuran-2-yQ-phen 
fluorophenyl)-urea; 

1 -{4-[5-(1 ,4-Diaza4)lcydol3.2.2]nonane-4-rarbonylHuran-2*yO-phenyl}-3^^ 
fluorophenyO-urea; 
5 1 -{4-[5-(1 ,4-Dia2a-bicycIo[3.2.21nonane-4Karbonyl)-furarh^^ 

trifluoromethylphenyl)Hirea; 

1 -[2-(3-{4-I5-{1 .4-Diaza-bicydo[3.2.21nonane-4-carbonyl)-furan-2-yll- 
phenyl}-ureido)-phenyl]-3-ethyl-urea; 

1-{4-[5-(1.4-0iaza4)icyclo[3,2.2lnonane-4-carbonyl)-furan-^^^ 
10 trifluoromethylphenyl>-urea; or 

1 -{3-I5-(l ,4-Diaza-blcyclo[3.2.21nonane-4-carbonyl)-furan"2-yQ-phenyl}-3- 

ethyl-urea; 

or an enantiomer or a mixture of Its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 
15 In a seventh prefenred embodiment the diazabicyclic aryl derivative of me 

invention is a compound of Fonnula til. 



any of its enantiomers or any mixture of its enantiomers, or a prodrng, or a 
pharmaceutically-acceptable addition saltthereof» wherein 



B* represents hydrogen. all<yi, alkenyl, alkynyl, cycloalkyi, cycloalkenyi, 
phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one, two or three times with substituents 
selected from the group consisting of alkyl. cydoalkyl, cycloalkyl-alkyi, hydroxy, alkoxy. 
.30 hydroxyalkoxy. alkoxy-alkyt, aikoxy-alkoxy. cydoalkoxy, cydoalkoxy-aikyi, cydoalkoxy- 
alkoxy, halo, trihalomethyl, trihalomethoxy. cyano, nitro, amino, oxo, carboxy, 
carbamoyl, alkyl-carbamoyi, amido, N-alkyl-amido, N.N-dialkyl-amido, sulfeimoyi, 
phenyl and benzyl. 




(Ill) 



20 



n, A'. A", L, R'. V and B' are as defined above. 
In a preferred embodiment 

L represents a single (covalent) bond (i.e. L is absent); 
R' represents hydrogen or alkyl; 

V represents O, S or NR"'; wherein R"' represents hydrogen, alkyl or cyano; 



25 and 



35 



In a more prefenred embodiment 
V represents O, S or NH; and 
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B' represents alkyl. alkenv". cycloalkyl. cycloalkenyl, phenyl or benzyl: which 
phenyl and benzyl groups are optionally substituted one or two times with alkyl. 
hydroxy, alkoxy. alkoxy-alkyl, alkoxy-alkoxy. halo, trihalomethyl. trihatomethoxy. cyano. 
nitre, amino, carbamoyl, alkylK»rbamoyl, amido. N-alkyl-amWo and/or N,N-diallQrl- 
5 amido; or furanyl. oxazolyl. isoxazolyl. thiazolyi. Isothiazolyl. thiadlazolyl. imidazolyl. 
pyrazolyl, pyridinyl. pyrimidinyl or pyridazlnyi; which heterocyclic group may optionally 
be substituted one or two times with alkyl. hydroxy-alkyl. cycloalkyl. cycloalkyl-alkyl, 
hydroxy, alkoxy. alkoxy-alkyl. cyanoalkyl. halo, trihalomethyl. trihatomethoxy. cyano. 

nltro, amino and/or phenyl. 

10 In an even more preferred embodiment B' represents a group of formula 

.CH3 -CH2CH3. -CH=CH2. -CH=CH-CH-CH2. cydopenta-l-enyl or cyctopenta-2.4- 
dienyl. phenyl or benzyl; which phenyl and benzyl may optionally be substituted one or 
two times with alkyl. hydroxy, alkoxy. halo, trihalomethyl. trihatomethoxy. nltro. amino, 
amido. N-alkyl-amido and/or N.N-dialkyl-amido. 
15 In a yet more prefenred embodiment 

n is 2; 

L represents a single (covalent) bond (i.e. L is absent); 
A' represents a furanyl. oxazolyl or oxadiazolyl group; 
A" represents a phenyl group; and 
20 R' represents hydrogen or alkyl; 

V represents O. S or NH; and 

B' represents a group of fomiula -CH3. -CH2CH3. -CH=CH2, -CH=cm- 
CH=CH2. cyclopenta-1-enyl cyclopenta-2.4Klienyl. phenyl or benzyl: which phenyl and 
benzyl may opttonally be substituted one or two times with alkyl. hydroxy, alkoxy. ^a^o. 
25 trihalomethyl. trihatomethoxy. cyano. nitro. amino, amido. N^lkyl-amldo. N.N^lialkyl- 

In a most preferred embodiment the diazabicydte aryl derivative of the 

invention is « n i. 

N-{4-l5-(1.4-Diaza-blcycto[3.2.2lnonane-4-carbonyl)-ftiran-2-yl]-phenyih 

30 benzamide; j,^v,«„„i\_ 
N-{3-l5-{1.4-Diaza.bicyclo[32.21nonane-4-carbonyl)-furan-2-yll-phenyih 

benzamide; _ _ 

NK4-t5-(1 .4-Dlaza-bicydo[3.2.21nonane-4-carbony!Huran-2-ya'i>ha"y'>-2- 

nitro-benzamlde; ^ „ u i\>i 

35 N-{4-l5-(1 ,4-Dlaza-blcyclo[3.2.21nonane-4-carbonylHuran-2-yl]i)henyih4- 

nitro-benzamide; or 

N-{4-(5-(1.4-Diaza-bicyciol3.2.21nonane^-cart3onyl)-furan-2-yl]-phenyihd- 

nitro-benzamlde; 
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or an enantiomer or a mixture of Its enantiomers, or a pharmaceutically- 

acceptable addition salt hereof. 

In an eight preferred embodiment the diazablcyclic aryl derivative of the 

Invention Is a compound of Formula IV, 

any of Its enantiomers or any mixture of Its enantiomers. or a prodrug, or a 
pharmaceutlcally-acceptable addition sail thereof, wherein 
n. A', A", L, R' and B' are as defined above. 
In a preferred embodiment 
10 L represents a single (covalent) bond (I.e. L is absent); 

R' represents hydrogen or all<yl: and 

B- represents hydrogen, alkyl. alkenyl. alkynyl, cydoalkyl. cydoalkenyl, 
phenyl benzyl or a monocydk; heterocyclic group: which phenyl, benzyl and 
heterocyclic groups are optionally substituted one. two or three times with substrtuents 
15 selected from the group consisting of alkyl. cydoalkyl. cycloalkyl-alkyl. hydroxy, a koxy. 
hydroxyalkoxy. alkoxy-alkyl. alkoxy-alkoxy. cydoalkoxy. cycloalkoxy-alkyl. cydoaHcoxy- 
aikoxy. halo, trihalometiiyl, trihalomethoxy. cyano. nitro. amino, oxo. caitwxy. 
carbamoyl. aikylKsarbamoyi. amido. N-alkyl-amldo. N.N-dialkyl-amido. sulfamoyl. 

phenyl and benzyl. . , 

20 In a more preferred embodiment B' represents luranyl. oxazolyl. isoxazolyl. 

thiazolyl isothiazolyl. thiadiazolyl. imidazolyl. pyrazolyl. pyridlnyl. pyrimidlnyl or 
pyridazinyl; whldi heterocyclic group may optionally be substituted one or two times 
with alkyl. hydroxy-alkyl. cydoalkyl. cycloalkyl-alkyl. hydroxy, aikoxy. alkoxy^lkyl. 
cyanoalkyl. halo, trihalometiiyl. trihalomethoxy. cyano, nitio. amino and/or phenyl. 
25 In an even more preferred embodiment B' represents pyrldln-a-yl. pyrIdln-3- 

yl. pyrldin^yl: whteh pyridlnyl may optionally be substituted one or two times with 
alkyl. hydroxy, aikoxy, halo, trihalomethyl. trihaiometiioxy. nItro and/or amino. 

In a yet more preferred embodiment 

n is 2; 

30 L represents a single (covalent) bond (I.e. L is absent): 

A' represents a furanyl, oxazolyl or oxadiazolyl group; 
A" represents a phenyl group; and 
R' represents hydrogen or alkyl; 

B- represents pyridin-2-yl. pyridin-3-yl. pyridin-4-yl; whidi pyridlnyl may 
35 optionally be substituted one or two times witti alkyl. hydroxy, aikoxy, halo, 
trihalomethyl. trihaiometiioxy. nitro and/or amino 
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tn a most preferred embodiment the dlazabicydic aryl derivative of the 
'"''^"*'°"'^(1.4.Diaza-bicydol3.2.2lnori^-ylH5-l4-^^^^^ 

furan-2-yl}-methanone; Mra\t>j. 
5 or an enantiomer or a mixture of its enantiomers. or a phannaceuUcalty- 

acceptable addition salt thereof. -u j u^«.t« ie 

Any combination of two or more of the embodiments descnbed herein .s 
considered within the scope of the present invention. 

10 ""-finitinnofSubstituentS . nniwalent 

in the (»ntext of this invention an aikyi group designates a univalent 
saturated, straight or branched hydrocarbon chain. The hydrocarbon -haln preferably 
contain of from one to eighteen carbon atoms (C.,s-alM). more preferred of from one 
to Six carbon atoms (C,.^alkyi; lower alkyi). including pentyl. .sopentyl. neopentyl. 
15 tertiary pentyl. hexyl and isohexyl. In a preferred embodiment alkyI represents a Cm- 
C grorLdlg butyl. Isobutyl. secondary butyl, and tertiary butyl. In anc«ie 
tefeL embodiment of this invention alkyl represents a C^lkyl group, wh.ch may 
in particular be methyl, ethyl, propyl or Isopropyl. „«o.«e « rwriic alkvl 

In the context of this invention a cydoalkyl group designates a eye ic alkyI 
20 group, preferably containing of from three to seven carbon atoms (Cs-rcycioalkyl). 
including cyclopropyl.cyclobutyl.cydopentyl.cyclohexyl and cycloheptyl^ 

in the context of this invention a cycloalkyl-alkyl group designates a 
cydoalkyl group as defined above, which cyctoaikyl group is substituted on an a M 
Xp as also defined above. Examples of preferred cycloalk^-alkyl groups of the 
25 inventionindudecydopropylmethylandcydopropylethyl. q." 

in the context of this invention an alkoxy group designates an alkyl-O 
group, wherein aikyI is as defined above. Examples of preferred alkoxy groups of the 
Invention indude methoxy and ethoxy. \ 

In the context of this Invention a cydoalkoxy group designates a 

30 "cydoalkyl-O." group, wherein cydoalkyl is as defined above. 

in the context of this invention a cyancalkyl group designates an alkyI 
group substituted with CN. wherein alkyI is as defined above. 

In the context of this Inventton halo represents fluoro. diloro. bromo o 
■ todo. and haloalkyi group designates an alkyl group as defined herein, which « 
35 group IS substituted one or more times v^h halo. Thus a tn^ajo^myi g~u^ 
?e^resents e.g. a trifluoromethyl group, a trichloromethyl group, and similar tnhalc. 
" bTtituted methyl groups. Preferred haloaM groups of the invention Indude 
trihalogenmethyl, preferably -CF3. 
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In the context of this Invention a haloalkoxy group designates an alkoxy 
group as defined herein, which alkoxy group is substituted one or more times wrth 
halo. Preferred haloalkoxy groups of the invcnUon Include trihatogenmethoxy. 

5 ^'^^^"^^^^ In ?he''context of this invention an aryl group designates a monocyclic or 
polycyclic aromatic hydrocarbon group. Examples of preferred aryl groups of the 
invention Include phenyl, indenyl, naphthyl. azulenyl. fluorenyl. and anthracenyl. The 

most preferred aryl group of the invention is phenyl. 

in the context of this invention an aryloxy group designates an ary^O- 

10 group, wherein aryl is as defined above. The most preferred aryloxy group of the 

invention is phenoxy. . ar«ma«r 

In the context of this Invention a heteroaryl group designates an arornatc 
mono- or polycyclic heterocyclic group, which holds one or more hete«)atoms in ite 
ring structurB Preferred heteroatoms Include nitrogen (N). oxygen (O) and sulphur 

Preferred 5-6 membered heteroaryl groups of the invention include furanyl. 
m particular furan.2- or 3-yl; thien^^. in particular thlen.2. or ^"oph^;*^;; 
particular selenophen-2. or 3-yl: pyrrdyl (azolyl). In P^'^'^^'^j^Py^f " "^^^ 
oxazolyl. in particular oxazoW. 4- or 5.yl: thiazolyl. in particular thiazol-2 4- o 5-yl 

20 imldazoil. in par«cu.ar lmidazol-2- or 4-yl: pyrazolyl. ir; P^'»'<^;^- Py;-°^^J3!^^^^ 
isoxazolyl. In particular Isoxazol-S. 4- or 5-yl; isothlazolyl. in P^^-*'-;^^^^ 
or 5.yl; oxadiazolyl. in particular 1.2.3-oxadlazot-4- or 5-y'. ■S.^^'^^J'^'^-^ 
triazdyl. in particular 1.2.3-triazo|.4-yl or 1.2.4.triazol.3.yI; tWad|azolyl. In partlcula 
1 2 3-thiadiazol-4- or 5-yl. or 1.3.4.thladla2o|.2-yl: pyridyl. In particular pyrid-2-. 3- or 

25 4:.yi- pyridazinyt. in particular pyridazln-S- or 4.yl: pyrimldlnyl. in particular pyrimid n- 
tr*. or S-yl; pyra^nyl. In particular pyrazin.2. or 3-yl; and triazlnyl. in partcular 

'Mo';rCfened 5 membered heteroaryl groups of the Invention Indude 
furanyl. in particular furan-2- or S-yl; thlenyl. in particular thlen-Z- or 3.yl: pyr^Jjl 
30 (azolyl). in particular pymjl-2- or 3-yl; oxazolyl. In particular oxazol-2. ^ o^ S-yl. 
hiazolyl. in particular thiazol.2. 4- or 5-yl; Isoxazolyl. In particular ^soxazol-S 4^ or ^^^^ 
yl; isoiiiazolyl. In particular lsothiazol-3-. 4- or S-yl; and thladiazolyl. m part«:ular 

1 2 34hladla20l-4-or5-yl,or1.3.4-thladiazol-2-yl. . , , ^« 

• Yet more preferred 5 membered heteroaryl groups of the inventon include 

35 furanyl, thienyl. pyrrolyl. oxazolyl and oxadiazolyl. 

Most preferred 5 membered heteroaryl groups of the invention include 
furanyl in particular furan-2. or 3-yl: and thienyl. In particular thlen-2. or S-yl. 

More prefen^ 6 membered heteroaryl groups of the Invention include 
pyridyl. in particular pyrld-2-. 3- or 4-yl: and pyrazlnyl. In particular pyrazin.2. or 3-yl. 
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in the context of this invention an aromatic bicyclic heterocyclic group 
designates a bicyclic heterocyclic group, which holds one or more heteroatoms In its 
ring structure. In the context of this invention the tenm "bicyclic heterocyclic group" 
includes benzo-fused five- and six-membered heterocyclic rings containing one or 
5 more heteroatoms. Prefenred heteroatoms Include nitrogen (N), oxygen (O), and 
sulphur (S). 

Preferred bicyclic heteroaryl groups of the invention include indolizinyl, in 
particular indolizin-2-, 5- or 6-yl; Indolyl, in particular lndol-2-, 5- or 6-yl; isoindolyl, In 
particular isoindol-2-, 5- or 6-yl; ben20[b]furanyl, in particular ben2ofuran-2-, 5- or 6- 
10 yl; benzo[b]th!enyl, in particular ben2othien-2-, 5- or 6-yl; benzoimidazolyl. in 
particular ben2oimidazol-2-, 5- or 6-yI; benzothiazoiyi, in particular benzothiazol-5- or 

6- yl; purinyl, in particular purin-2- or 8-yl; quinolinyl, in particular qulnoiin-2-, 3-, 6- or 

7- yl; isoquinollnyl, in particular isoquinoIin-3-. 6- or 7-yl; cinnolinyl, in particular 
cjnnolin-6- or 7-yl; phthalazinyl. in particular phthalazin-6- or 7-yl; quinazolinyl, in 

15 particular quina20lin-2-, 6- or 7-yl; quinoxallnyl, In particular qulnoxalln-2- or 6-yl; 1,8- 

naphthyridinyl. in particular 1.8-naphthyridin-2-. 3-, 6- or 7-yl; and pterldlnyl, in 

particular pteridin-2-, 6- or 7-yl. 

More preferred bicyclic heteroaryl groups of the invention include indolyl, 

in particular indol-2-. 5- or 6-yl; benzoIb]furanyl. in particular ben2ofuran-2-, 5- or 6-yl; 
20 benzo[blthienyl, in particular ben20thien-2-, 5- or 6-yl; benzolmidazolyl. in particular 

benzoimidazol-2-, 5- or 6-yl; and quinoxallnyl, in particular quinoxalin-2- or 6-yi. 

Most preferred bicyclic heteroaryl groups of the invention include Indolyl, in 

particular indol-2-. 5- or 6-yl; benzolb]furanyl, in particular ben2ofuran-2-, 5- or 6-yl; 

ben20[b]thienyl, in particular benzothien-2-. 5- or 6-yl. 
25 in tiie context of this invention a heteroaryloxy group designates a 

"heteroaryl-O-" group, wherein heteroaryl Is as defined above. 

Pharmaceuticallv Acceptable Salts 

The diazabicyclic aryl derivative of the invention may be provided In any 
30 form suitable for the Intended administration. Suitable fonns include phamiaceutically 
(i.e. physiologically) acceptable salts, and pre- or prodrug forms of tiie chemical 
compound of the invention. 

Examples of pharmaceuUcally acceptable addition salts include, without 
limitation, the non-toxic inorganic and organic acid addition salts such as tiie 
.35 hydrochloride, the hydrobromide, Oie nitrate, the perchlorate, the phosphate, the 
sulphate, the formate, the acetate, the aconate, the ascorbate, the 
benzenesulphonate, the benzoate, the cinnamate, the citrate, the embonate, the 
enantate, the fumarate. the glutamate. the glyooiate, the lactate, tiie maleate. the 
malonate. Uie mandelate, tiie methanesulphonate, tiie naphthalene-2-sulphonate 
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derived, the phthalate, the salicylate, the sorbate. the slearate, the succinate, the 
tartrate, the toluene-p-sulphonate, and the like. Such salts may be fonned by 
procedures well known and described in the art 

Metal salts of a chemical compound of ttie invention include alkali metal 
5 salts, such as the sodium salt of a chemical compound of the invention containing a 
carboxy group. 

In the context of this invention the "onium salts" of N-containing compounds 
may also be contemplated as phannaceutically acceptable salts. Preferred "onium 
salts" include the alkyl-onium salts, the cycloalkyl-onlum salts, and the cycIoalkyialkyJ- 
10 onium salts. Particularly preferred ontum salts of the invention include those created at 
the N' position according to the following Fonnula I* 




Steric Isomers 

15 The chemical compounds of the present Invention may exist In (+) and (-) 

fonms as well as in racemic fomis. The racemates of these Isomers and the Individual 
Isomers themselves are within the scope of the present invention. 

Racemic fomns can be resolved Into the optical antipodes by known 
methods and techniques. One way of separating the diastereomeric salts Is by use of 

20 an optically active acid, and liberating the optically active amine compound by 
treatment with a base. Another method for resolving racemates into the optical 
antipodes is based upon chromatography on an optical active matrix. Racemic 
compounds of the present Invention can thus be resolved into ttieir optical antipodes, 
e.g., by fractional crystallisation of d- or I- (tartrates, mandelates, or 

25 camphorsulphonate) salts for example. 

The chemical compounds of the present Invention may also be resoh^ by 
the fomiation of diastereomeric amides by reaction of the chemical compounds of the 
present invention with an optically active activated carboxylic acid such as that derived 
from (+) or (-) phenylalanine, (+) or {-) phenylglycine, (+) or («) camphanic acid or by 

30 the formation of diastereomeric carbamates by reaction of the chemical compound of 
the present invention with an optically active chlorofbnnate or the like. 

Additional methods for the resolving the optical Isomers are known in the 
art. Such methods include those described by Jaques J, Collet A, & Wilen S in 
" ^nantiomers. Racemates. and Resolutions ". John Wiley and Sons, New York (1981). 

35 Optical active compounds can also be prepared from optical active starting 

materials. 
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Methods of Producing Diazablcydlc Aryl Derivatives 

The diazablcyclic aryl derivative of the invention may be prepared by 
conventional methods for chemical synthesis, e.g. those described In ttie wortcing 
5 examples. The starting materials for the processes described in the present appLcabon 
are known or may readily be prepared by conventional methods from commeraally 

available chemicals. ^ ^..^w 

Also one compound of the Invention can be converted to another compound 

ofthe invention using conventional methods. , kw 

10 The end products of the reactions described herein may be isolated by 

conventional techniques, e.g. by extraction, crystallisation, distillation, chromatography. 

etc. 

B.o.oglca.Actlvi^^^^^ ^^^^^^^^ ^^^^^^^ ^ 3^ 

modulators of the nicotinic receptors, which llgands and modulators are usefu^or the 
treatment Of dteeases or disorders related to thechonne^lcreceptor^^^ 
the nicotinic acetylcholine receptor (nAChR). Preferred compounds of the invention 
show a pronounced nicotinic acetylcholine 7 receptor subtype selectivity 

The compounds of the present invention may In particular be agonists, 
partial agonists, antagonists and/or allosteric modulators of the nicotinic acetylcholme 

Due to their phamiacological profile the compounds of the invention may be 
useful for the treatment of diseases or disorders as diverse as those related to ttie 
25 Cholinergic system of the central nen^ous system (CNS). the peripheral nervous 
system (PNsI diseases or disorders related to smooth muscle contraction, endocnne 
dC"sorders. diseases or disorders related to neuro-degenera«on, disea^ 
or disorders related to inflammation, pain, and withdrawal symptoms caused by the 
termination of abuse of chemical substances. 
30 The compounds of the invention may also be useful as diagnostic tools o 

monitoring agents in various diagnostic methods, and In particular for /n wvo receptor 
imaging (neuroimaglng). and they may be used In labelled or unlabeled iom. 

ma preferred embodiment the compounds of the inventon are used fo the 
- treatment of diseases, disorders, or conditions relating to the central r^ervous system 
35 such diseases or disorders includes anxiety, cognitive disorders, ieam^g defiat 
• memory deficits and dysfunction. Alzhelme.s disease, attention <^^'^^^^^ 
"yperl^tMty disonler (ADHD). Pari^inson's disease, ^^-y^^' J^^^^ 
/^yotrophlc UterBl Sclerosis. Gilles de la Tourette's syndrome, psychos.^ 
depression, mania, manic depression, schizophrenia, obsessive compulsive disorders 



20 
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(OCD), panic disorders, eating disorders such as anorexia nervosa, bulimia and 
obesity, narcolepsy, nociception, AIDS-dementia, senile denientia, periferic 
neuropathy, autism, dyslexia, tardive dyskinesia, hyperkinesia, epilepsy, bulimia, post- 
traumatic syndrome, social phobia, sleeping disorders, pseudodementia, Ganser's 

5 syndrome, pre-menstrual syndrome, late luteal phase syndrome, chronic fatigue 
syndrome, mutism, tiichotlllomania, and jet-lag. 

In a preferred embodiment diseases, disorders, or conditions relating to the 
central nervous system for which the compounds of the Invention are used are 
cognitive disorders, psychosis, schizophrenia and/or depression. 

10 In another prefen^ed embodiment the compounds of the invention may be 

useful for the treatment of diseases, disorders, or conditions associated with smooth 
muscle contractions, including convulsive disorders, angina pectoris, premature labour, 
convulsions, dian-hoea, asthma, epilepsy, tardive dyskinesia, hyperkinesia, premature 
ejaculation, and erectile difficulty. 

15 In yet another prefenred embodiment the compounds of the invention may 

be useful for the treatment of endocrine disorders, such as thyrotoxicosis, 
pheochromocytoma, hypertension and arrhythmias. 

In still another preferred embodiment the compounds of the Invention may 
be useful for the treatment of neurodegenerative disorders. Including transient anoxia 

20 and induced neuro-degeneration. 

In even another preferred embodiment the compounds of the invention may 
be useful for the treatment of inflammatory diseases, disorders, or conditions, including 
inflammatory skin disorders such as acne and rosacea, Chron's disease, inflammatory 
bowel disease, ulcerative colitis, and diarrhoea. 

25 In still another preferred embodiment the compounds of the invention may 

be useful for the treatment of mild, moderate or, even severe pain of acute, chronic or 
recurrent character, as well as pain caused by migraine, postoperative pain, and 
phantom limb pain. The pain may in particular be neuropatiiic pain, chronic headache, 
central pain, pain related to diabetic neuropatiiy. to post therapeutic neuralgia, or to 

30 peripheral nerve Injury. 

Finally the compounds of the Invention may be useful for the tireatment of 
withdrawal symptoms caused by temnlnation of use of addictive substances. Such 
addictive substances Include nicotine containing products such as tobacco, opioids 
such as heroin, cocaine and morphine, benzodiazepines and benzodlazeplne-like 

35 drugs, and alcohol. Withdrawal from addictive substances is in general a traumatic 
experience characterised by anxiety and frustration, anger, anxiety, difficulties in 
concentrating, restiessness, decreased heart rate and increased appetite and weight 
gain. 
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In this context "treatment" covers treatment, prevention, prophylactics and 
alleviation of withdrawal symptoms and abstinence as well as treatment resulting in a 
voluntary diminished intake of the addictive substance. 

In another aspect, the compounds of the invention are used as diagnostic 
5 agents, e.g. for the identification and localisation of nicotinic receptors in various 
tissues. 

Pharmaceutical Compositions 

In another aspect the invention provides novel pharmaceutical compositions 
10 comprising a therapeutically effective amount of diazabicyclic aryl derivative of the 
invention. 

While a chemical compound of the invention for use in therapy may be 
administered in the form of the raw chemical compound, it is preferred to introduce the 
active ingredient, optionally In the form of a physiologically acceptable salt, In a 

15 pharmaceutical composition together with one or more adjuvants, exciptents, carriers, 
buffers, diluents, and/or other customary pharmaceutical auxiliaries. 

In a prefen-ed embodiment, the invention provides phanmaceutical 
compositions comprising the diazabicyclic aryl derivative of the invention, or a 
phanmaceutically acceptable salt or derivative thereof, together with one or more 

20 phamnaceuticany acceptable earners therefore, and, optionally, other therapeutic 
and/or prophylactic ingredients, know and used in the art. The canier(s) must be 
"acceptable" in the sense of being compatible with the other ingredients of the 
formulation and not harmful to the recipient thereof. 

The phamnaceutical composition of the invention may be administered by 

25 any convenient route, which suits the desired therapy. Preferred routes of 
administration include oral administration, in particular in tablet, in capsule, in drag6, In 
powder, or in liquid fonnr), and parenteral administration, in particular cutaneous, 
subcutaneous, intramuscular, or intravenous injection. The phannaceutical 
composition of the invention can be manufactured by the skilled person by use of 

30 standard methods and conventional techniques appropriate to the desired fomnulation. 
When desired, compositions adapted to give sustained release of the active ingredient 
may be employed. 

Further details on techniques for formulation and administration may be 
found in the latest edition of Remington's Phamr)aceu«cal Sciences (IVIaack Publishing 
35 Co., Easton. PA). 

The actual dosage depend on the nature and severity of the disease being 
treated, and is within the discretion of the physician, and may be varied by titration of 
the dosage to the particular circumstances of this invention to produce the desired 
therapeutic effect However, it is presently contemplated that phannaceuticat 
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compositions containing of from about 0.1 to about 500 mg of active ingredient per 
individual dose, preferably of from about 1 to about 100 mg, most preferred of from 
about 1 to about 10 mg. are suitable for therapeutic treatments. 

The active ingredient may be administered in one or several doses per day. 
5 A satisfactory result can. In certain instances, be obtained at a dosage as low as 0.1 
g/kg i.v. and 1 g/kg p.o. The upper limit of the dosage range is presently considered 
to be about 10 mgfl<g i.v. and 100 mg/kg p.o. Preferred ranges are from about 0.1 
glKg to about 10 mg/kg/day i.v.. and from about 1 g/kg to about 100 mgflcg/day p.o. 

10 Methods of Therapy 

The diazabicyclic aryl derivatives of the present invention are valuable 
nicotinic and monoamine receptor modulators, and therefore useful for the treatment of 
a range of ailments Involving cholinergic dysfunction as well as a range of disorders 
responsive to the action of nAChR modulators. 
15 In another aspect the invention provides a method for the treatment, 

prevention or alleviation of a disease or a disorder or a condition of a living animal 
body including a human, which disease, disorder or condition is responsive to 
modulation of cholinergic receptors and/or monoamine receptors, and which method 
comprises administering to such a living animal body, including a human, in need 
20 thereof an effective amount of an diazabicyclic aryl derivative of the Invention. 

In the context of this Invention the tenm -treatmenf covers treatment, 
prevention, prophylaxis or alleviation, and <he temi "disease" covers illnesses, 
diseases, disorders and conditions related to the disease in question. 

The preferred indications contemplated according to the invention are those 

25 stated above. 

It is at present contemplated that suitable dosage ranges are 0.1 to 1000 
milligrams daily. 10^0 mllligiams daily, and especially 30-100 milligrams dally, 
dependent as usual upon the exact mode of administration, form in which 
administered, the indication toward which the administration Is directed, the subject 
30 Involved and the body weight of the subject involved, and further the preference and 
experience of the physician or veterinarian in charge. 

A satisfactory result can. in certain Instances, be obtained at a dosage as 
low as 0.006 mg/kg I.v. and 0.01 mgfl<g p.o. The upper limit of the dosage range Is 
about 10 mgflcg i.v. and 100 mgflig p.o. Preferred ranges are from about 0.001 to 
35 about 1 mg/kg I.v. and from about 0.1 to about 10 mg/kg p.o. 



27»)10-DK 



22 

EXAMPLES 



The invention is further illuslrated with reference to the following examples, 
which are not Intended to be in any way limiting to the scope of the invention as 
5 claimed. 

Example 1 

Preparatory Example 

All reactions Involving air sensitive reagents or Intemiediates were 

10 performed under nitrogen and In anhydrous solvents. 

1 A.nia7ahicvclo[? o ?1nnnan-a-one (IntemiBdiatQ pQmpQund) 

32 33 g (200 mmol) of 3-Quinuclldinone hydrochloride was dissolved m 75 
ml of water, and to the solution of hydroxylamine hydrochloride (16.4 g: 236 mmol) and 
15 CH3C0.Na . 3H^ (80 g: 588 mmol) was added. The mixture was stirred at 70 C for 1 
hour. Then NaCI (10 g) was dissolved In the mixture and was ^^'^'^^^ \ f^^^^^^^ 
crystals were filtered and carefully dried. The thus obtained crude 3juinud done 
o^e (approx. 30 g) was used In the next step of the synthesis without further 
purification^ ^^^^ ^ ^ ^ ^ 

quinuclidone oxime(30 g) was added portton-wise. The reaction mbdu'« 7;/^^^^ ^ 
130 C for 20 minutes. The mixture was cooled to room temperature, and 50 ml of 
water was added. The mass was carefully homogenised, the mixture was poured into 
of ice (100 g). The mixture was made alkaline (pH 12) by adding sodium hydroxide. 

25 The mixture was extracted with chloroform (2 x 400 ml). The extract was dned over 
sodium sulphate and the solvent was removed under reduced pressure. 

Yield of the mixture of the products l.4^Jiazabicyclol3.2.21nonan-3^ne and 
1.3-diazabicycIol3.2.2]nonan^ne was 19.02 g (68«»/o). The mixture Jsomere was 
crystallized from 80 ml of dioxane to yield l.4^1a2ablcyclol3.2.2]nonan-3^ne (5.12 g 

30 18%). The solvent frem filtrate was distilled off. flash chromatography (wrth acetone) of 
the residue gave of l.3^lazablcyclol3.2.2]nonan-4one (8.91 g: 32%). 

1^ pi>,,>,K,.yH.p0 91 nnnane f ^^'»H r.hpm. 199:^36 2311-23201 

(Intermediate mmpound) jt„c«iv,orf in 

1.4-DlazablcydoI3.2.21nonan^ne (5.12 g; 36 mmol) was d^'ved «" 
tetrahydrofuran (50 ml), litium aluminium hydride 2.28 g (60 mmol) was added to the 
■ r«on and the reaction mixture was refluxed for 36 hours. After cooling the reac«on 
mixture to room temperature, water (2.3 ml) was added drepwise and me "J'^'^ vm 
filtered. The solvent was removed from the filtrate by rotavapor at reduced pressure. 
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The formed substance was disUlled with Kugelrohr (0.5 mBar; 70 C). Yield of the tWe 
compound 3.11 g (68 ). 

Method A 

5 i^4Jfi.M.4-Diaza.n i^ Y'^infa2-21non ? "^-^rhonvlVfuran.?»vl1-PhenYlV3-(2- 

flminophenvD -iirfta free base (CnmpOMnd A1) ^ .v* o «n 

A mixture Of H4-l5.(1.4^iazaWlol3.2.2^ 
phenyl}-3-(2-nitrophenyl)-urea (0.63 g: 1.32 mmol). paUadium on carbon (0.60 5/o) 
and ethanol (50 ml) was stirred under hydrogen. The cmde mixture was filtered and 
10 purified by siiica gel chromatography, using a mixture of dichloromethane : methanol 
(9:1) and 1% methanol as eluent Yield 0.50 g (85%). Mp. 174 C. 
( 1 A.r>ia:>a.h jr^Y^.in[3.2.21n "n^-vl^-5-f4-aminonhflnvlVfMran-2- 

arirf salt nnti ^"'"'*'^'"*^ n^wnDOund^ 

The title compound was prepared according to method A from (1.4<liaza. 
blcyclo[3.2^non-4-yl)-5^4-nitrophenyi).furan.2.yl-methanone. Mp. 227.8 C. 

f 1 . d-nia^a-bicvc -^n '> ^i pHn^vlVS^^ -^^^^ pK^n^^'^^ni^n-g ^A^^w^ hydrgghMP 

arid salt nnterr "»rfiatp nompound^ ' . « >, n mm^h 1 A. 

A mixture of 5-(4^itrophenyl)-2-furoyl chloride (1.0 g: 4.0 rnmol . M- 

diazabicyclol3.2.21nonane (0.50 g; 4.0 mmol) and ^ •2-<l«"^««^°'^^f;"^<20 ^^^^^^ 
stirred for 15 hours at room temperature. The title compound was Uttered. Tield 1.4 g 

(93%). Mp. 298.2 C. 

«^i |,|^itmnhenv 'V^-f.'mvi nhloride (IntPrmPriiate Compound) 

was prepared by stirring a mixture of 5-(4-nitrophenyl)-2-futo.c acd (1.0 g. 
4.3 mmol) and thionyl chloride (10 ml) at reflux for 2 hours. The mixture was 
evaporated and co^evaporated with anhydrous toluene. The add chlonde was used 
without further purification. 

30 

>.-UYH^nv Y-R^M^^l.4-dia2a- hi'^ yHnr3.2.21nonanft-4^.arhonYl)-fviran-?-vn^^^ 

A mixture of (i.4.dlaza^icyclol3.2.21non-4.yl)-5.(4^minophenyl)-furan-2-yl- 

35 methanone (0.50 g; 1.6 mmol). maleic anhydride ^[^.Z^L^Z 
• dichloromethane (10 mi) was stirred for 4 hours at room temperature, jnixture was 
filtered and the title compound was isolated. Yield 0.48 g (73%). (Th.s reaction includes 
a red-ox procedure, reduction of one ketone and oxidation of N). Mp. 191 C. 
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1-f4-f5-(1.4-Dia2a"bicvclor3,2.21nonane^-K:arhnnYl)-furan-2-vn-Dhen^^^ 
acetvlaminophenvl)-urea fumaric acid salt (ComPQupd B2) 

A mixture of H4-I5-{1.4-Diaza-bicyclo[3.221nonane-4-carbonyl)-furan^^^ 
phenyl}-3"(2-aminophenyl)-urea (0.21 g; 0.47 mmol), acefic anhydride (144 mg; 1.42 
mmol) and dichloromethane (20 ml) was stirred for 4 hours. Aqueous sodium 
hydroxide (10 ml; 1IV1) was added followed by extraction with dichloromethane (3 x 10 
ml). The crude mixture was purified by silica gel chromatography, using a mixture of 
dichloromethane : methanol (9:1) and 1% methanol as eluent. Yield: 174 mg (79%). 
The corresponding salt was obtained by addition of a diethyl ether and methanol 
mixture (9:1) saturated with fumaric acid Mp. 159-169 C. 

Method C 

1>f4-r5-M.4-Diaza^blcvclor3,2.21nQnane-4^ar bQnvlVfuran-2-vn-Dh6n^^ 

free base (CompPMncI CD 
15 A mixture of (1,4-diaza-blcyclol3.2.2]non-4-yl>.5-(4-aminophenyl)-furan-2-yl- 

methanone (0.50 g; 1.6 mmol), phenylisocyanate (498 mg; 4.18 mmol) and 
dichloromethane (50 ml) was stin-ed for 15 hours. Aqueous sodium hydroxide (10 ml; 
1M) was added followed by extraction with dichloromethane (3 x 10 ml). The cwde 
mixture was purified by sifica gel diromatography, using a mixture of dichloromethane : 
20 methanol (9:1) and 1% methanol as eluent. Yield 0.16 g (23%). Mp. 153-164 C. 

1-(4>r5-M.4-Diaza-bicvclof3.2.21nonane>4'CarfaonvlVfuran-2 -vlUDhenvn-3-(2> 
nitrophenvD-urea fumaric acid salt (Compound C2) 

The title compound was prepared according to Method C from 2* 
25 nltrophenylisocyanate. Mp. 198-202 C. 

14445-n.4>D)a2a'bicvclor3.2.21nonane'4K:arbQnvlVfuran'2-vn-DhenvlV3-eth^ 
fumaric acid salt (Compound C3) 

The title compound was prepared according to Method C from 
30 ethylisocyanate. Mp. 167-171 C. 

144-f5^1.4-Dia2a-blcvclor3.2.2]nonane-4-carbonvl)-furan-2-vn-phenviV'3- 
Dhenvlthiourea free base fComoound C4^ 

The title compound was prepared according to Method C from 
35 phenylisothiocyanate. Mp. 171.4-174.7 C. 

H4>[5-(1.4-Diaza-bicvclo[3.2.21nonane'4-carbonvl)>furan>2-vlVphenvlV3-f5-chto^ 
methoxv DhenvUurea free base (Compound C5) 

The title compound was prepared according to Method C from 5-chloro-2- 
40 methoxyphenyliso(^anate. isolated as an oil. 
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according to Method C from 



i^A.[f=;.(i , zi.niaza-bicvr.inT^ 2 21non ane-4-carfc 

fmtf tjtfls^ ^Compound C6) 

The title compound was prepared 
s benzyllsocyanate. Isolated as an oil. 

The titte compound was prepared according to Method C from 
10 benzylisothiocyanate. Mp. 105-130 C. 

r^^inrnphenvh-urp-^i free hase fCompound Q8) C from 2- 

The title compound was prepared according to Method C from 2 
15 chlorophenylisocyanate.Mp. 200-211 C(decomp.). 

fnaft hase ^Co mpound C9) »w -j r» M A^iaza- 

The title compound was prepared according to Method C from (1 /Wtoa 
20 bicyclol3.2.2]aon^yl).5-(3.amlnophenyl)-furan-2.yl^nethanone and phenyliso- 

cyanate. Mp. 125-130 C. 

>._nio,c>-hirvrlnf3.2.2 1"»"''"'>-^-^^rhonvlVfliran-?-vn^ 

fi..nrnphenvn-i 'r*>« fr^ft base fComPOUnd C1Qj 
25 The title compound was prepared according to Method C from 2- 

fluorophenylisocyanate. Mp. 241 C (dec.). 

1-|4- [?-fi A-Diaza-b '^Y^'^ P r2lnQnane^-rarhnnvlVfiir9n-?-Yl1-PnenY'>-g-(^ 
fl.tnmnhenvlV "r»a frpe base (Compound C11) »u J r« 

30 The title compound was prepared according to Method C from 3- 

fluorophenylisocyanate. Mp. 230 C. 

1^A-fi>.(i ,A.r^i p7a-bicvc '» P ;? 21nonane-^-^flrhnnv>V-furan-2-Vll-phe i 

t«f i..nmmethvlDh ''" Y'V"^^" ^"""^ (Compound C12) ^ ^ ft«m 2- 

• 35 The title compound was prepared according to Method C from 2- 

trifluoromethylphenylisocyanate. Mp. 253 C (dec). 
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Ljran-2- 



1-r2-f3-(4-f?^-(l , ^-Diaza-h ir Ynlof3.2.21no nanq^-carbor 
nhenvn-3-ethvl-p rpa fiimaricacid salt fHompound C1^) ^ ^ ^ ^ . ^ 

The title compound was prepared accorting to Method C from H2^m.no- 
phenyl)-3-{4-[5-(1.4^iaza.bicydo[3.2.2lnonane^rboriyl)^^^^ 
5 and ethylisocyanale.Mp. 162,5-165.5 C. 

14A45-ri.4.DiP ^o-Hi n'ninr.T9.21nQ nan »^.r.arbonvlVfiimn-?-VlV^^^^ 

f pfl..nmmRthvlDhenvl Vnrea fr e e base fCompound C14) r from 3- 

The title compound was prepared according to Method C from 3- 
10 trifluoromethylphenylisocyanate. Mp. 171 C. 



,[ fi-f 1 , 4-nia?a-bicv Hnp 9 2]nonane- 
f.|P^ari.> grid Rflit rCompound C15) 

The title compound was prepared 
15 ethylisocyanate. Mp. 158-161 C. 



-^4^thvl-urea 



according to Method C from 



B-4-carbonv 



nhanvlVbenzamide 



Method D 

M-^A.[fi. (i , 4-niaza-b i^Yf.lftra.2.21nons 

mM.^^^^^^^ ,.^-.3za.b.cydol3.2.21non^y.)^^^^^^^ 
2-y.-methanone (0.50 g. 1.6 mmol). diisoprop^amine (415 rng 3.2 mmolMnd 
dichloromethane (100 m.). was added at 0 C: benzoyl chlonde 9' 
and stirred for 15 h at ,t,om temperature. Aqueous sodium hydrox.de (10 ml 1 M) was 
aSded followed by extraction v^th dichloromethane (3x10 mi). The crude mbdure was 
25 purrfled by silica gel chromatography, using a mixture of dichloromethane : methanol 
(9:1) and 1% methanol as eluenl. Yield 0.50 g (75%). Mp. 254 C. 

i-furan-2-\ 



^<-|'^. [f^.(i , 4.Diaza-blcY T!"P?r^^"°»ane-4-c 
f.,nparln add salt fComPOUnd D?) ^ n fr^rr, /I A rilaza- 

30 The title compound was prepared according to Method D from (1.4-dlaza 

blcyclol3.2.21non-4-yl)-5K3^mlnophenyl)-furan.2-yl-methanone. Mp. 201-204 C. 

i ,.i-ni..^.hir Yr.lftra.2.? 1n»n«np^rbon>rlVfiirfln-?-Vl1-phenvlf2-nlt^^ 

honyamlde hvdr Ar>hiorift add salt (Compound D3^ 
35 ■ The title compound was prepared according to Method D from (1.4-diaza- 

blcyclol3.2.21non-4-yl)-5-(4.amlnophenyl)-furan-2-yl-methanone. Mp 283 C. 
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A/-(445-(14-Dia2a-bicvclor3.2.21nonane-4H:arbonvlVfuran-2-vlVohenvlM-ni^ 
benzamide hydrochloric acid salt (Compound D4^ 

The titte compound was prepared according to Method D from (1,4-dlaza- 
biGydot3.2.2]non-4-yl)-5-(4-aminophenyl>-furan-2-yl-methanone. Mp 195-210 C. 

5 

A/44-f5414-Dia2a-bicvclor3.2.21nonan6>4-carbonvlVfuran>2-vll-DhenvlV-3^^ 
benzamide hydrochloric acid sal^ (Compound D5) 

The title compound was prepared according to Method D from (1,4-diaza* 
bicyclo[3.2.2]non-4-yl)-5-(4-amlnophenyI)-furan-2-yl-methanone. Mp >300 C. 

10 

Method E 

(1.4>Dlaza>bicvclor3.2.21non-4-vlVf5-f4-pvrrol-l-vl-phenvlVfuran>2 >vn>methanone 

fumaric acid salt {Compound E1 ) 

A mixture of 1,4-diaza-bicydol3.2.21non-4-yl)-5-(4-aminophenylHuran-2-yl- 

15 methanone (0.50 g, 1 .6 mmol). 2,5-dimethoxytetrahydrofuran (4.24 g. 64 mmol), acetic 
acid (0.5 ml) and dioxane (3D ml) was stinred at reflux for 20 h. Aqueous sodium 
hydroxide (10 ml; 1M) was added followed by extraction with dichloromethane (3 x 10 
ml). The crude mixture was purified by silica gel chromatography, using a mixture of 
dichloromethane : methanol (9:1) and 1% methanol as eluent. The corresponding salt 

20 was obtained by addition of a diethyl ether and methanol mixture (9:1) saturated with 
fumaric acid. Yield 0,33g (43%). Mp. 222 C. 

Method F 

n.4-Dla2a-bicvclor3.2.21non-4^vlW5-r4>f3-nitro-PVri din>2-vlaminoVph6nvlVf^ 

25 methanone fumaric acid salt (Compound F1^ 

A mixture of 1,4-diaza-bicyclo{3.2.2]non-4-yl).5-(4"aminophenyl)-furan-2-yl- 
methanone (0.50 g, 1.6 mmol), 2-chlort)-3-nitropyridine (0.25 g, 1.6 mmol), cesium 
carbonate (0.78 g, 2.41 mmol) and NMP (0.5 ml) was stirred at 80 C for 3 days. 
Aqueous sodium hydroxide (10 ml; 1M) was added followed by extraction with 

30 dichloromethane (3 x 10 ml). The coide mixture was purified by silica gel 
chromatography, using a mixture of dichloromethane : methanol (9:1) and 1% 
meftanol as eluent. Yield 110 mg (16%). The corresponding salt was obtained by 
addition of a diethyl ether and mettianol mixture (9:1) saturated with fumaric acid. Mp. 
223 C. 

35 

Example 2 

In vitro Inhibition of ^H- ^ungarotoxine Binding in Rat Brain 

In this example the affinity of the compounds of the invention for binding to 
7-subtype of nicotinic receptors is determined. 
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-Bungarotoxine Is a peptide isolated from the venom of the Elapidae snake 
Bungarus multicinctus. It has high affinity for neuronal and neuromuscular nicotinic 
receptors, where it acts as a potent antagonist. 'H- -Bungarotoxine labels nicotinic 
acetylcholine receptors fomied by the 7 subunit isoform found in brain and the 1 
Isofomi in the neuromuscular junction. 

'"^'^""^tions are performed at 0-4-0. Cerebral cortices f.m male Wi^r 
rats (150-250 g) are homogenised for 10 seconds in 15 ml of 20 ^ 
containing 118 mM NaQ. 4.8 mM KCI. 1.2 mM MgSO. and 2 5 mM (pH 7.^ 
using an Ultra-Turrax homogeniser. The tissue suspension '^/"^i^^^^^^^^^ 
centrlfugation at 27,000 x g Ibr 10 minutes. The supernatant Is discarded and the pellet 
is washed twice by centri^gatlon at 27.000 x g for 1 0 minutes in 20 ml o ^sh uffe^ 
and the final pellet is then re-suspended in fresh buffer containing 0.01% BSA (35 ml 
per g of original tissue) and used for binding assays. 

^ Allquots of 500 pi of homogenate are added to 25 pi of test solution and 25 
pi of »H. -bungarotoxine (2 nM. final concentration) and '^^^^ ^^^'^"^^^^^J^^^ 
hours at 37'C. Non-specific binding is detem^ined using (-)-nico.ne < '^^^^^ 
centration). After incubation, the samples are added 5 'j^l' ^ '^'^ "^s .^^^ 
containing 0.05% PEI and poured directly onto Whatman GF/C glass fibre fiters (pre 
soaH m 0.1% PEI for at least 6 hours) under suction, and Immediately washed with 2 

.Smllpe-coldbcjrer.^^ of radioactivity on the filters is determined by convervfiona, 
liquid scintillation counting. Specific binding is total binding minus "^"'^P^^^^^^^^ 

The test value is given as an iCso {the concentration of the test substance 
which inhibits the specific binding of 'H- -bungarotoxin by 50%). 

The results of these experiments are presented in Table 1 below. 

Table 1 

inhihitinn fif 3H- -Bunap"^"*'"e Bindino 



Compound 
No. 


ICso 
( M) 


A1 


0.0012 


B2 


0.0016 


C3 


0.00056 
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CLAIMS 

1. A diazabicyclic aryl derivative represented by Formula I 




any of its enantiomers or any mixture of its enantlomers, an N*^xlde, a 
prodrug, or a ptiannaceutlcally-aGceptabie addition salt tliereof, wherein 

10 n is 1,2 or 3; and 

A' and A", independently of one another, represent an aromatic monocyclic 
and/or polycydic. carbocyclic and/or heterocyclic group, optionally substituted one or 
more times with substituents selected from the group consisting of all^yi, cycloalkyi, 

15 cycloalkyl-allcyl. hydroxy, all^oxy, hydroxyalkoxy, alkoxy-allcyl, alkoxy-alkoxy, 
cycloalkoxy, cycloalkoxy-alkyl, cycloalkoxy-alkoxy. halo, trihalomethyl. trihatomethoxy, 
cyano, nitro, amino, carboxy, carbamoyl, amido, sutfamoyi and phenyl; or with another 
monocyclic or polycyclic, carbocyclic or heterocyclic group; which additional 
monocyclic or polycyclic, carbocyclic or heterocyclic group may optionally be 

20 substituted one or more times with substituents selected from the group consisting of 
alkyi, cycloalkyi, cycloalkyl-alkyi, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-aikyi, alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyl, cycioalkoxy-alkoxy, halo, trihalomethyl, 
trihatomethoxy, cyano, nitro. amino, carboxy, carbamoyl, amido, sulfamoyt and phenyl; 
and 

25 

B represents 

a monocyclic heterocyclic group, optionally substituted one or more times 
with substituents selected from the group consisting of alkyI, cycloalkyi, cycloalkyi- 
aikyi, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyi, alkoxy-alkoxy, cycloalkoxy, 
. 30 cycloalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, trihatomethoxy, cyano, nitro, 
amino, oxo, carboxy, carbamoyl, alkyl-carbamoyl, amido, N-alkyl-amido. N,N-dialkyl- 
amido. sulfamoyi, phenyl or benzyl; or 

a group of formula -NR'-B'i -NR'-(C=V)-B' or -NR'-{C=V)-NR"-B'; wherein 
R' represents hydrogen, alkyt or a group of fomiula -(C=V)-NR"-B'; 
35 R" represents hydrogen. alkyI, phenyl or benzyl; 
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V represents O, S or NR'"; wherein R'" represents hydrogen, alkyi or cyano; 

and 

B' represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyi, cycloalkenyl, 
phenyl, benzyl or a monocydlc heterocyclic group; which phenyl, benzyl and 
5 heterocyclic groups are optionally substituted one or more times with substituents 
selected from the group consisting of alkyI, cycloalkyi, cycloalkyl-alkyi, hydroxy, alkoxy, 
hydroxyaikoxy, alkoxy-alkyi, alkoxy-alkoxy, cycloalkoxy, cydoalkoxy-alkyi, cycloalkoxy- 
alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro. amino, oxo, cart)Oxyi 
carbamoyl, alkyl-carbamoyi, amido, N^lkyl-amldo, N.N-dialkyl-amido, ureldo, N-alkyl- 
10 ureido, N,N-dialkyl-ureido, sulfomoyi, phenyl and benzyl; and 

L represents 

a single (covalent) bond (i.e. L is absent); or 

a linking group selected from -CH2-, -CH2-CH2-. -CH=CH-, -C -Y- 
15 (CHaV, -(CH2)m-Y-, -CONR""-, -NR""CO., -NR""(S02)- and -(S02)NR'"'-. wherein 

Y represents -0-, -S-. -SCHr. -SO-. -SO2-. -NR""-; 
R"" represents hydrogen or alkyI; and 

mis 0, 1,2 or 3- 

20 2. The diazabicyclic aryl derivative of claim 1 , wherein 

nisi, 2 or 3. 

3. The diazabicyclic aryl derivative of either one of claims 1-2, wherein L 

represents 

25 a single (covalent) bond (i.e. L is absent); or 

a linking group selected from -CH2-r -CH2-CH2-, -CH=CH^ -C -Y- 
(CH2)»n-. -(CH2)m-Y-, -CONR""-, -NR""CO-, -NR""(S02)- and -(S02)NR""-. wherein 

Y represents -O-, -S-, -SCH2% -SO-, -SO2-, -NR""-: 
R"" represents hydrogen oralkyi; and 

30 mis 0,1. 2 or 3. 

4. The diazabicyclic aryl derivative of any one of claims 1-3, wherein 

A* represents an aromatic monocyclic or polycyclic, carbocyclic or 
heterocyclic group, optionally substituted one or more times with substituents selected 
.35 from the group consisting of alkyi, cycloalkyi, cycloalkyl-alkyi, hydroxy, alkoxy, 
hydroxyaikoxy. alkoxy-alkyl. alkoxy-alkoxy, cycloalkoxy, cycloalkoxy-alkyi, cycloalkoxy- 
alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, carfooxy, carbamoyl, 
amido, sulfamoyi and phenyl; or with another monocyclic or polycycHc, carbocyclic or 
heterocyclic group; which addifional monocyclic or polycyclic, carbocydic or 
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heterocyclic group may optionally be substituted one or more times with substituents 
selected from the group consisting of alkyl, cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, 
hydroxyalkoxy. alkoxy-alkyi, alkoxy-alkoxy, cycloalkoxy. cycloalkoxy-alkyl. cycloalkoxy- 
alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, carboxy, carbamoyl, 
5 amido, sulfamoyi and phenyl. 

5. The diazabicyclic aryl derivative of claim 4. wherein 

A' represents an aromatic monocyclic carbocyctic group, optionally 
substituted one or more times with substituents selected from the group consisting of 
10 alkyl, cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy. hydroxyalkoxy. alkoxy-alkyl. alkoxy- 
alkoxy, cycloalkoxy, cycloalkoxy-alkyi, cycloalkoxy-alkoxy. halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino, carboxy, carbamoyl, amido, sulfamoy) and phenyl. 

6. The diazabicyclic aryl derivative of claim 5, wherein 

16 A' represents a phenyl or naphthyl group, optionally substituted one or more 

times with substituents selected from the group consisting of alkyl, cycloalkyi, 
cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy. alkoxy-alkyi, alkoxy-atkoxy, 
cycloalkoxy, cycloalkoxy-alkyi, cycloalkoxy-alkoxy, halo, trihalomethyt. trihalomethoxy, 
cyano, nitro, amino, carboxy. carbamoyl, amido, sulfamoyi and phenyl. 

20 

7. The diazabicyclic aryl derivative of claim 6, wherein 
A' represents a phen-1 ,4-dlyl or naphth-2,6^lyl group. 

8. The diazabicyclic aryl derivative of claim 4. wherein 

25 A* represents an aromatic monocyclic heterocyclic group, optionally 

substituted one or more times with substituents selected from the group consisting of 
alkyl, cyctoalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyi, alkoxy- 
alkoxy. cycloalkoxy, cycloalkoxy-alkyi, cycloalkoxy-alkoxy, halo, trihalomethyl. 
trihalomethoxy, cyano, nitro, amino, carboxy, carbamoyl, amido, sulfamoyi and phenyl. 

30 

9. The diazabicyclic aryl derivative of claim 8, wherein 

A' represents a furanyl, pymolyl, isoxazolyl, 1,3,4-oxadlazolyl, 1,2,3- 
oxadiazolyl, pyridinyl, pyridinyl, pyridazinyl, indolyl, benzofuranyl, benzothtenyl, 
quinoxalinyi or benzlmidazolyl greup. 

.35 

10. The diazabicyclic aryl derivative of claim 9, wherein 

A' represents a furan-2,Wiy|, furan-3,5-diyl, pyrrol-2,5-dlyl. lsoxazoW,5- 
diyl. 1,3,4-oxadiazol-2,5-dlyl, 1,2,3-oxadiazol-4,&<Jiyl, pyridin-2.5-diyl, pyridin-2,4-d}yl, 
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pyridazin-3.6-cliyl, indol-2,5-cliyl, benzofuran-2.5-<liyl. benzothien-2.6-diyl. quinoxalin- 
2,6-diyl or benzlmidazol-2,5-diyl group. 

11. The diazabicyclic aryl derivative of claim 10, wherein 
A' represents a group of formula 

X— Y 



v\^herein 

X and Y, independently of one another, represent N and/or CR\ wherein 
represents hydrogen, alkyi, cycloalkyi, cycloallcyl-alkyl. hydroxy, alkoxy. cycloalkoxy, 
10 cyanoalkyi, halo, haloall^yl, haioalkoxy. cyano, amino, nitro, aryl, aryloxy, heteroaryl or 
heteroaryloxy; which aryl, aryloxy, heteroaryl or heteroaryloxy may optionally be 
substituted one or two times with halo, haloalkyl. haioalkoxy, cyano, amino, nitro and/or 
a group of the formula -NCOR'"", wherein R"'" represents hydrogen or alkyi. 



15 12. The diazabicyclic aryl derivative of claim 1 1 , wherein 

A' represents a group of fbmnula 

wherein 

X and Y. independently of one another, represent N and/or CR\ wherein R^ 
20 represents hydrogen, alkyi, cycloalkyi, cycloalkyl-alkyl. hydroxy, alkoxy, cycloalkoxy, 
cyanoalkyi, halo, haloalkyl, haioalkoxy, cyano, amino, nitro, phenyl or phenyloxy. 

1 3. The diazabicyclic aryl derivative of claim 1 1 , wherein 
A' represents a group of formula 



25 




'/ w 

wherein 

X represents N or CR^. wherein R^ represents hydrogen, alkyi, cycloalkyi, 
cycloalkyl-alkyl, hydroxy, alkoxy, cydoalkoxy, cyanoalkyi. halo, haloalkyl, hatoalkoxy, 
cyano, amino, nitro, aryl, aryloxy, heteroaryl or heteroaryloxy; which aryl, aryloxy, 
30 heteroaryl or heteroaryloxy may optionally be substituted one or two times witii halo, 
haloalkyl, haioalkoxy, cyano, amino, nitro and/or a group of the fomiula -NCOR'"". 
wherein R'"" represents hydrogen or alkyi; and 
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represents hydrogen, alkyl. cydoalkyl, cycloalkyl-alkyi, hydroxy, alkoxy, 
cydoalkoxy, cyanoalkyl, halo, haloalkyi, haloalkoxy, cyano, amino, nitro. aryl, aryloxy, 
heteroaryl or heteroaryloxy; which aryl, aryloxy, heteroaryl or heteroaryloxy may 
optionally be substituted one or two times with halo, haloalkyi, haloalkoxy, cyano, 
5 amino, nitro and/or a group of the fomiula -NCOR'"", wherein R'"" represents 
hydrogen or alkyl. 

14. The diazabicycllc aryl derivative of claim 13, wherein 
A' represente a group of fonmula 



10 




wherein 

X represents N or CR^ wherein R^ represents hydrogen, alkyl, cycloalkyl. 
cycloalkyl-alkyi, hydroxy, alkoxy, cydoalkoxy, cyanoalkyl, halo, haloalkyi. haloalkoxy, 
cyano, amino, nitro, phenyl or phenyloxy; and 

15 

R^ represents hydrogen, alkyl, cycloalkyl, cydoalkyl-alkyl, hydroxy, alkoxy, 
cydoalkoxy, cyanoalkyl, halo, haloalkyi, haloalkoxy, cyano. amino, nitro, phenyl or 
phenyloxy. 

20 1 5. The diazabicyclic aryl derivative of any one of claims 1 -14, wherein 

A" represents an aromatic monocydic or polycydic. carbocydic or 
heterocyclic group, optionally substituted one or more times with substituents selected 
from the group consisting of alkyl. cycloalkyl, cycloalkyl-alkyl. hydroxy, alkoxy, 
hydroxyalkoxy, alkoxy-alkyi, alkoxy-alkoxy, cydoalkoxy, cydoaikoxy-alkyi, cycloalkoxy- 

25 alkoxy, halo, trihalomethyl, trihalomethoxy, cyano, nitro, amino, carboxy, carbamoyl, 
amido. sulfamoyi and phenyl; or with another monocyclic or polycydic, carbocydic or 
heterocyclic group; which additional monocydic or polycydic, cart>ocydic or 
heterocyclic group may optionally be substituted one or more times with substituents 
selected from the group consisting of alkyl, cycloalkyl. cycloalkyl-alkyl, hydroxy, alkoxy. 

30 hydroxyalkoxy, alkoxy-alkyi, alkoxy-alkoxy, cydoalkoxy, cydoalkoxy-alkyl, cydoalkoxy- 
alkoxy. halo, trihalomethyl. trihalomethoxy. cyano, nitro, amino, carboxy, carbamoyl, 
amido, sulfamoyi and phenyl. 

16. The diazabicydic aryl derivative of claim 15, wherein 
35 A" represents an aromatic monocyclic carbocydic group, optionally 

substituted one or more times with substituents selected from the group consisting of 
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alkyl. cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy. hydroxyalkoxy. alkoxy-alkyi, alkoxy- 
alkoxy. cycloalkoxy, cycloialkoxy-alkyi, cycloalkoxy-alkoxy, halo, trihalomelhyl, 
trihalomethoxy, cyano, nitro, amino, carboxy. carbamoyl, amido» sulfamoyi and phenyl. 

6 1 7. The diazabicyclic aryl derivative of claim 16, wherein 

A" represents a phenyl or naphthyl group; which aryl group is optionally 
substituted one or two times with substituents selected from the group consisting of 
alkyl, cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyi, alkoxy- 
alkoxy. ordoalkoxy, cycloalkoxy-alkyi, cycloalkoxy-alkoxy. halo, trihalomethyl, 

10 trihalomethoxy, cyano, nitro, amino, carboxy, carbamoyl, amido, sulfamoyi and phenyl. 

18. The diazabicyclic aryl derivative of claim 17, wherein 
A" represents a phen-1 ,3-diyl or phen-1 ,4-diyl group. 

15 19. The diazabicyclic aryl derivative of claim 15, wherein 

A" represents a furanyl group; which group is optionally substituted one or 
two times with substituents selected from the group consisting of alkyl, cycloalkyi, 
cycloalkyl-alkyl, hydroxy, alkoxy. hydroxyalkoxy. alkoxy-alkyi, alkoxy-alkoxy, 
cycloalkoxy. cycloalkoxy-alkyl. cycloalkoxy-alkoxy. halo, trihalomethyl, trihalomethoxy, 

20 cyano, nitro, amino, carboxy, carbamoyl, amido, sulfamoyi and phenyl. 

20. The diazabicyclic aryl derivative of claim 19. wherein 

A" represents a furan-2,5-diyl group; which group is optionally substituted 
one or two times with substituents selected from the group consisting of alkyl, 
25 cycloalkyi, cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyi, alkoxy-alkoxy. 
cycloalkoxy. cycloalkoxy-^lkyl, cycloalkoxy-alkoxy, halo, trihalomethyl, trihalomethoxy. 
cyano. nitro, amino, carit>oxy, carbamoyl, amido, sulfamoyi and phenyl. 

21 . The diazabicyclic aryl derivative of any one of claims 1-20. wherein 

30 B represents a monocyclic heterocyclic group, optionally substituted one or 

more times with substituents selected from the group consisting of alkyl, cycloalkyi, 
cycloalkyl-alkyl, hydroxy, alkoxy, hydroxyalkoxy, alkoxy-alkyi, alkoxy-alkoxy, 
cycloalkoxy. cydoalkoxy-alkyl, cycloalkoxy-alkoxy, halo, trihalomethyl. trihalomethoxy. 
cyano, nitro, amino, oxo, cari^oxy. carbamoyl, alkyl-cart^amoyl, amido, N-alkyl-amido, 

.35 N,N-dialkyl-amido, sulfamoyi, phenyl and benzyl. 

22. The diazabicyclic aryl derivative of claim 21, wherein 

B represents a monocyclic heterocyclic group selected from pyrrolidinyl, 
pyrrolinyl and pyrrolyl; which monocyclic heterocyclic group is optionally substituted 
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one or two times with substituents selected from the group consisting of alkyl. 
cycloalkyl. cycloalkyl-alkyl. hydroxy, alkoxy. hydroxyalkoxy. alkoxy-aikyi ^^o^f^^' 
c^Coalkoiy. cycloalRoxy-alky.. cydoalkoxy-alkoxy. ha|o. ^nj^^^y^' 
amino, oxo. carboxy. carbamoyl, alkyl-carbamoyl. amtdo. N^lkyl^ido. N.N^ialkyl 
5 amido. sulfamoyi and phenyl. 

23 The dlazabicyclic aryl derivative of claim 22. which Is 
4-Hydroxy-544-l5.(1.4^iaza-blcyclol3.2.2lnonane^carbonyl)-furan.2-yll- 

phenyl}^dope^^^^^^^^^ 

pyn-olidine-2,5-dione N-oxide; or 

(1.4.Dlaza.bicyclol3.2.2]non-4.ylH5-(4-pyrrol-1-yl-phen^^^ 

methanone; 

or an enantiomer or a mixture of its enantlomers. or a pharmaceutlcally- 
15 acceptable addition salt thereof. 

24, The diazabicydlc aryl derivative of any one of claims 1-20. represented 
by Formula II 



20 



'n--"^^ a- — L — a- — NRMC=V)-NR" — 8' 



(») 



25 



any of its enantlomers or any mixture of Its enantlomers. or a prodmg. or a 
phamiaceutically-acceptable addition salt thereof, wherein 

n, A*. A". L, R', R". V and B' are as defined in claim 1. 

25. The diazabicydlc aryl derivative of dalm 24. wherein 
L represents a single (covalent) bond (i.e. L is absent): 
R' represents hydrogen, alkyl or a group of formula KC=V)-NR -B . 
R" represents hydrogen, alkyl. phenyl or benzyl; 
V represents O. S or NR'"; wherein R"' represents hydrogen, alkyl or cyano. 



30 

and 



B' represenls hydrogen, dkyi, alkenyl, alkynyl. cydoaM, "f^^ 
ohBnvl bervofi or a monocyclic heterocydlo group; »liich phenyl, ben^ arKi 

,5 ^:SSe group .lisung o. alkyi, cydoaM, cydoalKyNaM. hydroxy. alKoxy. 
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hydroxyalkoxy. alkoxy-alkyl. alkoxy-alkoxy. cydoalkoxy. cycloalkoxy-alkyl. cycloaH^o^- 
alkoxy. halo, trihalomethyl. Irihalomelhoxy. cyano. nitro. amino oxo. c^o^ 
carbamoyl, alkyl-carbamoyl. amide, N-alkyl-amldo. N.N^ialkyl^m.do. sulfamoyl. 
phenyl and benzyl. 

5 

26. The diazablcyclic aryl derivative of claim 25, wherein 
V represents O, S or NH; and 

B' represents ^ a a 

alM alkenyl, cydoalkyl. cycloalkenyl, phenyl or benzyl; wNch phenyl end 
10 benzyl groups are optionally substituted one or Iwo times wHh elKyl. hydr«(y. altov. 
»i<yl altoy-^lKoxy. nalo. irthelomethyl. trlhalom.«»xy. cyano "Hro. amino, 
«rJmoy^ alM-c»bamoyl. an«o, rMkyl^mldo and/or °' , 

funmyl, oxazolyl, Isoxezolyl. thlezolyl, isothiazolyl. thlad«zolyl, midazolyU 
Dwazolyl pyriblnyl, pyrimldlnyl or pyridazlnyl; which heterooydio group may opttor«^ 
,6 riTd 0^; Z two times wllh alkyl, hydroxy-alkyi, cydoalkyl. oydoalky^alkyl. 
h^mHl^Scy, alkoxy.^, cyano^, halo. .nhalomeUnyl. trlhatomethoxy. cyano. 
nitro. amino and/or phenyl. 

27 The diazablcyclic aryl derivative of claim 26. wherein represents a 
20 group of fonnula -CH,. ^H^CH. -CH=CH. .CH=CH.CH=CH. ^ 
Upenta.2.4^lenyl, phenyl or benzyl; which phenyl and benzyl rnay opt^al^ be 
subslted one or two times with alkyl. hydroxy, alkoxy. halo, tnhakjmethyl. 
I^h^IetU. cyano. nitro, amino, amido. N-a.kyl-amido and/or N.N^telkyl^mido. 

25 28. The diazabicyclic aryl derivative of claim 24, wherein 

L represents a single (covalent) bond (i.e. Lis absent); 
A' represents a furanyl. oxazolyl. oxadlazotyl. thiazolyl or pyridaz.nyl group. 
A" represents a phenyl group; and 
30 R' represents hydrogen, alkyl or -(C=0)-NH-B'-; 

R" represents hydrogen, alkyl. phenyl or benzyl: 

V represents O.S or NH; and rw-rw 
B' represents a greup of Ibmiula -CH3, -CH2CH3. -CH=CH2. -CH-CH- 
' CH=CHa cyclopenta-l-enyl cyclopenta.2,4^ienyl. phenyl or benzyl; which phenyl and 
35 tenrmaToptLally be substituted one or two times v^th alkyl. hydrexy. alkoxy halo. 
^ Sme^rtrihaloLhoxy. cyano. nitro. amino, amido. N.ikyl-amido, N.NW 
amido. 



29. The diazabicyclic aryl derivative of claim 28. which ii 



273-01 0-DK 



37 

1 -{4-[5-(1 ,4-Dia2a-bicyclo[3.22]nonane4H:arbonyl)-furan-2«yl]-^^ 

ethyl-urea; 

1 ^4-[5-(1 ADiaza-bi(ycIo[3.2.2]nonane4-carbonyl)-furan-2-yQ-phenylh3- 
phenyl-urea; 

5 1 -{4-t5-{1 ,4-Dlaza-bicydoI32.2]nonane-4-carbonyl)-furan-2-yO-phenyl}-3-^ 

nitrophenyl)-urea; 

1 -(4-[5-(1 .4-Diaza-bicyclo[3.2,2]nonane-4-carbonyl^furan-2-yll-p^ 
acetyIaminophenyl)-urea; 

1.{4.[5.(1,4-Diaza-bicyclo[3.2.2lnonane-4-carbonyl)-fura^^ 
10 aminophenyl>-urea; 

1 -{4-[5-(1 ,4-Diaza-bicydot3^.2]nonane-4-carbonyl)-furan-2-yl]-phenylh^^^ 
chloro«2-methoxyphenyi)-thiourea; 

1.{4-I5-{1,4.Diaza-bicyclo[3.22]nonane'4-carbonyl)-furan^ 
chloro-2-methoxy-phenyl)*urea; 
15 1 -{4-[5-(1 .4-Diaza-blcyclo[3.22]nonane-4-carbonyl>-furan-^^^^^ 

benzyl-urea; 

1 -{4-[5-(1 ,4-Dlaza-bicyclo[3.221nonane-4^rbonyl)-furan-2-yf]-phenyl}-3,3- 
(ciibenzyl)-urea; 

1 -{4-[5-(1 ,4-Diaza-bicyclo[322Jnonane-4-carbonylHuran-2-yl>pher^^^ 
20 chloroph6nyl)-urea; 

1-{3-t5-(1,4-Diaza4)icydo[3.22lnonane-4^»rbonyl)-fura^^^ 

phenyl-urea; 

1 -{4'[5-{1 ,4-Diaza-bicydoI3221nonane-4-carbonyl)-furan-2-yll-phenyl^^^ 

fluorophenyO-urea; 
25 1.{4-t5-(1,4-Diaza4?icydoI3.2.2]nonane-4-carbonyl)-furan*^^^ 

fluorophenyl)-urea; 

1-{4-[5-(1,4-Dlaza4)lcydo[3.22]nonane-4-carbonyl)-furan-2-yO-phenyl}^^ 

trlfluoromethylphenyl)-urea; 

1-[2-(3-{4-I5-(1 ,4-Diaza-bicydo[3.2.2]nonane-4-carbonylHuran-2-yl]- 
30 phenyl}-ureido>-phenyl]-3-ethyl-urea; 

1 -{4-I5-(1 ,4-Diaza-bicydo[3,2.2]nonane-4-ca*onyl)-furan-2-ya-phenyO-3-(3^ 

trTfluoronnethylphenyl)-urea; or 

1-{3-[5-(1,4-Diaza-bicyclo[3,2.2lnonane-4-carbonyl)-furan-2'-yq^^^^ 

ethyl-urea: 

35 or an enantiomer or a nriixture of its enantiomers, or a phamiaceutically- 

acceptabie addition salt thereof. 
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30. The diazabicyclic aryl derivative of any one of claims 1-20, represented 
by Formula III 

o 

NC7^N^"^^ A«- L- A- -NRMC-V)- B' ("D 

any of its enantlomers or any mixture of its enantiomers. or a prodrug, or a 
pharmaceutically-acceptable addition salt thereof, wherein 
n. A', A", L. R', V and B' are as defined In daim 1 , 

10 31 . The diazabicyclic aryl derivative of claim 30. wherein 

L represents a single (covalent) bond (I.e. L is absent); 
R' represents hydrogen or alkyl; 

V represents O, S or NR-. wherein R" represents Hydrogen, aUcyl or eyw»; 

,5 B' represents hydrogen, alkyl. alkenyl. alkynyl. cydoelkyl. oydoalkenyl 

Phenyl benzyl or a monooycOc heterocyclte group; «hlch phenyl, ben^ and 
hoter^log^ups are optionally substituted one, two or three «mesw«h subst,^ente 
Som Jg^up eonslsung o. m. cydoalkyl. T''^'^:!^^: 
hydraxyalkoxy. alkoxy^lkyl. alkox^'koxy. cydoalkoxy, -^-'^^^•"■f^ 

20 alKoxv hato. trihalomethyl. trihalomethoxy. cyano. rttro, amino. ow>, rartxw, 
*Zor*^-oa,bamoyl. amldo, N^m«o, N.N^lkyl^ldo. sultemoyl, 
phenyl and benzyl. 

32. The diazabicyclic aryl derivative of claim 31 . wherein 
25 V represents O, S or NH; and 

aikyT'^kln^. cycloalkyl. cydoalkenyl. phenyl or benzyl; which phenyl and 
benzyl groupT are optionally substituted one or two times with alkyl. hydroxy. alk«cy. 
alkZ-alkyl. alkoxy-alkoxy. halo, trihalomethyl. trihatomethoxy. cyano nitro. amino. 
30 alky Jrbamoyl. amido. N-alkyt-amido and/or N.N-dialky^am,do; or 
.30 ^^^'^^ ^^J^^ ,3^,3,,,y,^ ^,3^,y,, isothiazolyl. thiadlazolyl. .midazoly . 

Dvrazolyl pyridinyl. pyrimidlnyl or pyridazinyl; which heterocyclfc group may optonaHy 
■ be^bs tute^^ or two times with alkyl. hydroxy^lkyl. cycloalkyl. cycloalkyl^lkyl. 
hydZ Ixy. aikoxy-alkyl. cyano^k^. halo, trihatomethyl. trihalomethoxy. cyano. 
35 nitre, amino and/or phenyl. 
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33, The diazabicyclic aryl derivative of claim 32, wherein B' represents a 
group of formula -CH3, -CH2CH3, -CH^CHa. -CH=CH-CH=CH2, <VClopenta-1-enyl or 
cyclopenta-2.4-dienyl, phenyl or benzyl; which phenyl and benzyl may optionally be 
substituted one or two times with alkyi, hydroxy, alkoxy. halo, trihalomethyl, 

5 trihalomethoxy, nitro, amino, amido, N-alkyl-amido and/or N.N-dialkyl-amido. 

34. The diazabicydic aryl derivative of claim 30, wherein 
n is 2; 

L represents a single (covalent) bond (i.e. L is absent); 
10 A' represents a furanyl, oxazolyl or oxadiazolyl group; 

A" represents a phenyl group; and 

repfesents hydrogen or alkyI; 
V represents O, S or NH; and 

B' represents a group of fomiula -CH3, -CH2CH3, -CH=CH2. -CH=fCH- 
15 CH=CH2. cyclopenta-1-enyl cyclopenta-2,4-dienyl, phenyl or benzyl; which phenyl and 
benzyl may optionally be substituted one or two limes with alkyl, hydroxy, alkoxy, halo, 
trihalomethyl, trihalomethoxy, cyano, nitro, amino, amido, N-alkyl-amido. N,N-dialkyl- 
amido. 

20 35. The diazabicydic aryl derivative of claim 34, which is 

N-{4-[5-(1,4-Diaza4)icydo(3.2.2]nonane-4K5arbonyl)-furan-2-yO-pheny 
benzamide; 

N-{3^5H1,4-Diaza-bicydo{3.22]nonane-4-ca^t}o^yl)-furan•2-yl]-phenyl^ 
benzamide; 

25 N-{4-[5^1,4-Dlaza-blQ(clo[3^.2Jnonane-4-carbonyl)-furan-2-yO-^^ 
nitro-benzamide; 

N-{4-[5-(1 ,4-Diaza-bicyclo[3.2,2]nonane-4-carbonylHuran-2-yl]-phenyl}-4- 
nitro-benzamide; or 

N-{4-[5-(1.4-Dlaza-bicyclol3,2.2]nonane-4-carbonyl)-furan-2-yl]i)henyl}-3- 
30 nitro-benzamide; 

or an enantiomer or a mixture of its enantiomers, or a pharmaceutically- 
acceptable addition salt thereof. 

36. The diazabicyclic aryl derivative of any one of claims 1-20, represented 
,35 by Formula IV 
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any of its enantiomers or any mixture of its enantionners, or a prodrug, or a 
pharmacdutically-acceptable addition salt thereof, wherein 
5 n, A\ A", L, R' and B' are as defined in claim 1. 



37. The diazablcyclic aryl derivative of claim 36, wherein 
L represents a single (covalent) bond (i.e. L is absent); 
R' represents hydrogen or alkyi; and 

10 B' represents hydrogen, alkyi, alkenyl. alkynyl. cycloalkyl. cydoalkenyl, 

phenyl, benzyl or a monocyclic heterocyclic group; which phenyl, benzyl and 
heterocyclic groups are optionally substituted one, two or three times with substltuents 
selected from the group consisting of alkyi, cycloalkyl. cycloalkyl-alkyi, hydroxy, alkoxy. 
hydroxyalkoxy, alkoxy-alkyl. aikoxy-alkoxy, cycloalkoxy. cycloalkoxy-alkyl. cycloalkoxy- 

15 alkoxy, halo, trihalomethyl, trihalomethoxy, cyano. nitro, amino, oxo, carboxy, 
carbamoyl, aikyl-carbamoyi, amido. N-alkyl-amido, N,N-dialkyl-amido, sulfamoyi, 
phenyl and benzyl. 

38. The diazablcyclic aryl derivative of claim 37, wherein 

20 B* represents furanyl, oxazoiyl. isoxazolyl. thiazolyl. isothiazolyl. thiadiazolyt, 

imidazolyi. pyrazolyl, pyridinyl,. pyrimidinyl or pyridazinyl; which heterocyclic group may 
optionally be substituted one or two flmies with alkyi, hydroxy-alkyi, cycloalkyl, 
cydoalkyl-alkyl. hydroxy, alkoxy, alkoxy-alkyl, cyanoalkyi, halo, trihalomethyl, 
trihalomethoxy, cyano, nitro, amino and/or phenyl. 

25 

39. The diazabicyclic aryl derivative of claim 38, wherein 

B' represents pyridin-2-yl, pyridin-3-yl. pyridin-4-yl; whirfi pyridinyl may 
optionally be substituted one or two times with alkyi, hydroxy, alkoxy, halo, 
trihalomethyl, trihalomethoxy, nitro and/or amino. 

,30 

40. The diazabicyclic aryl derivative of claim 36. wherein 
n is 2; 

L represents a single (covalent) bond (i.e. L is absent): 
A' represents a furanyl. oxazoiyl or oxadiazotyl group; 
35 A" represents a phenyl group; and 

R' represents hydrogen or alkyi; 
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B' represents pyrldln-a-yl. pyridin-3.yl. pyridin-4.yl; which pyridinyl may 
optionally be substituted one or two times with alkyl. hydroxy, alkoxy. halo, 
trihalomethyl. trihalomethoxy, nitro and/or amino 

5 41 The diazaWcydic aryl derivative of claim 40. which is 

(1.4-Diaza-l)lcydol3.2.2]non^-ylH5W3-nitit).pyridln.^^^^ 

''''''^''''ZTZi.o.er or a m^ure of its enanUomers. or a pharmaceu^cally- 
acceptable addition salt thereof. 

° 42 A pharmaceutical composition comprising a therapeutically effective 

amount of a diazablcydic aryl derivative of any one of °' ^ 

pZaceutical^-acceptable addftlon salt thereof, together with at least one 
pharmaceutically-aoceptable canier or diluent. 

43 Use of a diazabicyclic aryl derivative of any one of daima 1^1. or a 
Dharniaceutically-acceptable addition salt thereof, for the manufadure of a 
ha— i Lplon/medlcament for the treatn^n. preven^n or a^^^on^^ 
a disease or a disorder or a condition of a mammal, including a human, whidi disease. 
20 disorder or condition Is responsive to modulation of cholinergic receptors. 

44. The use according to claim 43. wherein the disease, disorder or 
condition relates to the central nen/ous system. 
25 45. The use according to dalm 44. wherein the disease, disorter or 

condition IS anxiety, cognitive dlsorde... learning deficit memon^ deficit 
dysnindion. Alzheime^s disease, attention defidt. ^^.f^^^'^^^^ 
disorder. Paridnson's disease. Huntington's disease. An^yotroph.c Latera Sde^^^^ 
Gllles de la Tourette's syndrome, depression, mania, manic ^epress-on^-^^^^^^ 
30 Obsessive compulsive disorders (OCD). panic .^^^'"9 dl^^^^^^^^ 

anorexia nervosa, bulimia and obesity, narcolepsy, noaception. AIDS-denientia sen le 
dementia, periferic neuropathy, autism, dysle^a. tardive dysWnesia hype^nesia. 
epilepsy, bulimia, post-traumatic syrKlrome. social phobia. ^'^^^ ^^^^^^^^ 
^ ludcxiementia. Ganser-s syndrome, pre-menstn^al syndrome, late luteal phase 
35 syndrome, chronic fatigue syndrome, mutism, tridiotillomania and jet-lag. 

46 The use according to claim 43. wherein the disease, disorder or 
condition are assodated wiUi smooOi musde contradions, including convulsive 
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disorders, angina pectoris, premature labour, convulsions, ^^f^^^'^^^' 
epilepsy, tardive dyskinesia, hyperkinesia, premature ejaculation and erecUIe drfficulty. 

47 The use according to claim 43. v^rtiereln the disease, disorder or 
5 condition IS related to the endocrine system, such as thyratoxicosls. 

pheochromocytoma, hypertenston and arrhythmias. 

48 The use according to claim 43. wherein the disease, disorder or 
condition is a neurodegenerative disorders, including transient anoxia and «iduced 

10 neuro-degeneration. 

49 The use aooorilng to daH. 43, wherein the disease, disorder or 
condition IS an Inflammatory disorder. Induding Inflammalory 

^ and rosacea. Chron's disease. inllamma,o.y bowel disease, ulceratve col*s and 

15 diarrhoea. 

50. The use according to claim 43. wherein the disease, dlsort^or 
condition is mild, moderate or even severe pain <>^ f " 

Character as well as neuropathic pain and pain caused by migraine po^^per^ve 
.0 ZTZ^ nmb pain, neuropathic pain, chronic headache, cent., pa.^ paIn related 
to diabetic neuropathy, to post therapeutic neuralgia, or to penpheral nen/e mjury. 

51 The use according to claim 43. wherein the disease, disorder or 
condition is associated with v^thdrawal symptoms caused by ^^^J'^"^" "^^^^^^ 
25 addictive substances, including nicotine containing products such as tob^.'^^' 

such as heroin, cocaine and morphine, benzodiazepines and benzod.azep.ne-llke 

drugs and alcohol. 

52. A method of treatment, prevention or alleviation of a disease or a 
30 disorder or a condition of a living animal body. Including a human, whidn diso^en 
d'ase or condHion is responsive to modulation of cholinergic r^^' ^^ 
method comprises the step of administering to such a Irving animal body In need 
Tereo? a rapeutically effective amount of a dlazablcydo aryl derivative of any one 
of claims 1-41. 

.35 
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ABSTRACT 



NOVEL DIAZABICYCLIC ARYL DERIVATIVES 

This invention relates to novel diazabicyclic aryl derivatives which are found 
to be Cholinergic ligands at the nicotinic acetylcholine receptors. Due to the^ 
pharmacological pn)file the compounds of the invention may be usef^ ^r^^^^^ 
treatment of diseases or disorders as diverse as those related t^J^^ f^^^^^^^^^^^^^ 
system of the centra, nervous system (CNS). the pe phera. n^--^^^^;^^^^^^ 
diseases or disorders related to smooth muscle contraction, enctoolj^ d se^ 
disorders, diseases or disorders related to ^^f^f^^^ 
related to inflammation, pain, and v^ithdrawal symptoms caused by the tem«nat.on of 

abuse of chemical substances. 
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